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HERE’S THE 


LATEST “ ” in Chicago—a huge 


“spectacular ar” blazing forth its message to passersby from its 


little, it’ 


Srrixine SIGNS OF THE TIMES are 
usually porcelain enameled on ARMCO 
ENAMELING IRON. Whether it is a small- 
town service station, with “small’’ signs 
spotted here and there, or a great “‘spec- 
tacular’”’ sign that stops roving eyes in big 
cities, the enameling can best be done on 
“the world’s standard enameling iron.” 
For ARMCO ENAMELING IRON provides 
every good quality that sign manu- 
facturers demand. It is flat, yet 
ductile and easily formed. It pre- 


height at Randolph and Michigan Avenue. Big or 


wise to ue ARMCO ENAMELING IRON for the 
signs you make. 


sents a clean, specially-processed surface 
to which enamel clings smoothly, tena- 
ciously and durably. Above all, it is uniform 
through and through, sheet after sheet. 
ARMCO ENAMELING IRON is a profitable 
stock to use, as hundreds of experienced 
enamelers know. Shall we help you find 
out, to your continual satisfaction and 
profit? Drop us a line and just say 
what your problem is. 
THE AMERICAN ROLLING 


MILL COMPANY 
Executive Offices: Middletown, Ohio 
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The World’s most beautiful 
Porcelain Enamel 


Again the Good Housekeeping Stran-Steel House is 
open to the public after a summer of exposure to the 
scorching rays of the sun and one of the coldest winters 
on record, yet Pemco porcelain enamel has come 
through without a single replacement of any kind. 

Although the Good Housekeeping Stran-Steel House 
was actually constructed only a year ago, it is all the 
more tribute to its modern finish when it is remem- 
bered that the extreme exposure and the continuous 
traffic of thousands of people through the house dur- 
ing the period of the Fair combined, in a few months, 
to give it the test of scores of years of use. 

Of course, you are interested in the greater sales and 
lower production costs made possible by the modern 
PEMCO Porcelain Enamels, so write us for full de- 
tails. 


Porcelain Enamel & Manufacturing Co. 
Eastern and Pemco Avenues ° Baltimore, Md. 
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original papers and abstracts 
of papers covering the whole 
field of Glass Technology 
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HE approved Government Housing Program means 

early increased demand for ceramic products.... Use 
our Florida and Georgia Clays in the composition of your 
ware and help yourselves as well as U. S. 


EDGAR BROTHERS CoO. 


New York Office—50 Church St. 


Mines in Georgia and Florida 
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STANDARD 
PYROMETRIC CONES 


For Thirty-Eight Years 
The American Standard for 


Control of Ceramic Heat Treatment 


Now Made 


Under Supervision of 
The Edward Orton, Jr., Ceramic Foundation 


George A. Bole, D.Sc., Manager 


Personnel of Trustees of the Foundation 


Include Representatives of 
National Bureau of Standards 
Ohio State University 
American Ceramic Society 


e 
1445 Summit Street—Columbus, Ohio 


FURNACES 


BOX 
AND 


CONTINUOUS TYPES 


REPAIRS 
MADE QUICKLY 


FERRO ENAMEL CORP. 
CLEVELAND, OHIO 


Color 


Aluminum Hydroxide 


Bone Ash 
Cadmium Carbonate 
Cadmium Oxide 


Lead Chromate 
Magnesium Carbonate 
Manganese Dioxide 


CERAMIC COLOR & CHEMICAL MFC.CO. 


BRIGHTON PENNA. 


For your 
Product — 


For enamels—Oxide Colors, Printing, Graining, and Decorating Colors 

For Pottery —Glaze and Body Stains, Underglaze and Overglaze Colors 

For Glass—Vitrifiable Colors, Enamels, Printing Colors, Screening Colors 
Decorating Supplies—Printing Tissues, French Fat Oil, Brushes, Palette Knives, Oils 


“CERAMIC” CHEMICALS 


Copper Oxides 


Sodium Antimonate 


Antimony Oxide Epsom Salts Selenium 
Antimony, Black Needle lron Chromate Sodium Bichromate 
Barium Carbonate lron Oxides Sodium Silicate 


Sodium Silico Fluoride 
Tin Oxide 
Titanium Oxide 


Cadmium Sulphide Nickel Oxides Uranium Oxide Orange 
Chrome Oxide Green Gray, Black Uranium Oxide Yellow 
Clay Vallendar Potassium Bichromate Zinc Oxides 

Cobalt Oxide Black Powder Blue Zirconium Oxide 
Cobalt Sulphate Rutile Powdered Whiting 


Our Laboratory is at your service. 
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AMERICAN CERAMIC SOCIETY 


YOUR CERAMIC 


Self starter of American Ceramic Society shaken loose: 


Our machine not stalled now. 


Present day speedier Technology traffic makes stalling 


hazardous. 


A modern starter is needed: By whom will it be de- 


vised and by whom paid for? Answer—By the users. 


Not only is it your machine but you must equip it 
against the possibility of stalling and for greater speed: 
Also you have exclusive sales rights and your profits 


depend on your sales volume. 


Cc 


Here is 1934: membership sales compared with that of 
1933. This record must be greatly improved. 


Year 


1933 
Whole Year 


New Members 


Resignations and 


to Aug. 1 


Paid Members | to August I those not paying Total 
Corpora- | | Corpora- Corpora- Loss 
Personal Personal Personal 
tion | tion tion 
1184 48 ‘55 | 2 57 265 44 309 
1166 159 325 | 17 | 9 126 185 10 195 
1934 Paid Members 1325 
1934 Subscribers 419 
Average Current Sales 100 


Deferred Payment Members 58 
Present Circulation, August 1, 1902 
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EDITORIALS 


UNIFORM THERMAL HISTORY 


Each silicate mixture used in ceramic ware pro- 
duction (glass, glass enamel, glaze, or clay body) 
has a rate at which the firing temperature should 
be raised to secure the maximum development of 
the ware’s desired properties. The temperature at 
which any given ceramic ware is brought to 
“maturity” is varied considerably by the rate at 
which the temperature has been raised—more 
with some and less with other ware, but mea- 
surably in every silicate mixture. 

The first and important reaction in ceramic ware 
firing is the driving off of easily volatile constitu- 
ents such as water and carbonic acid gas. Pro- 
found changes take place when clay is dehydrated 
and carbonic acid gas is driven from the carbon- 
ates. Even at or below the temperatures required 
to dehydrate clays, sand-lime mixtures are so 
hardened as to make brick very resistant to 
weathering, and sodium silicate + clay + zinc 
oxide mixtures will harden to form a strong grind- 
ing wheel bond. 

Following dehydration comes the “‘sintering,”’ a 
stage in which mineral reactions are carried on 
sufficiently to strengthen the mass materially. In 
sintering, the minerals are fused together without 
the formation of glass. They undergo reactions 
while still solid. 

After sintering, follow the gradual formation of 
glass and the slagging action of this glass on the 
solids. This is the stage when clay bodies are 
vitrifying; glasses, enamels, and glazes are getting 
shell hard, vitrified, and finally completely melted 
to a homogeneous glassy solution. 

Every ceramic ware mixture must pass through 
these several stages differing only in extent of each 
stage. In the most highly refractory ware only a 
small portion of the mass is glass, the reaction be- 


ing largely that between solids, while in the vitri- 
fied or nonporous clayware a large percentage of 
the volume of the body is glass. 

Studies of mineral reactions under the influence 
of heat have shown that the time interval of ex- 
posure as well as the temperature of exposure to 
heat has a decided influence on the extent of 
the reaction and upon the reaction products 
formed. 

With mineral mixtures, such as are used for 
porcelains and such as constitute most clays, 
should the temperature be allowed to drop after a 
considerable portion of the vitrifying glass is 
formed, a new mineral is often set up which will 
cause the mass to be more refractory. Such is the 
cause of freezing of pyrometric cones. 

For each of the stages, (1) dehydration, (2) sin- 
tering, (3) vitrifying, or (4) the fully developed 
glassy stage in ceramic ware heating, the time- 
temperature rate curve required to best develop 
the desired properties in the resultant ware, 7.e., the 
most suitable thermal history, should be deter- 
mined. Having determined a time-temperature 
rate, the next consideration is how to obtain this 
prescribed heat treatment uniformly for each 
piece and from piece to piece of the ware being 
fired. The type of kiln and the manner of its 
heating, the fuel to be used and the management 
of the products of combustion, and the protection 
of the ware from or exposure to the products of 
combustion are some of the questions that involve 
both economic and technical considerations. 

Such topics will be discussed in the Symposium 
on Kiln Firing at the 1935 Annual Meeting in 
Buffalo on Monday, February 18, under the 
auspices of the Materials and Equipment Divi- 
sion. 
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EDITORIALS 


WHAT VARIATION IN CERAMIC THERMAL TREATMENT IS 
ALLOWABLE AND WHAT IS UNAVOIDABLE? 


In previous editorials only ideal firing has been 
considered. Ideals are often not attainable, but 
they should be the objectives in every kiln and 
oven design and in their operation. Maintaining 
the minimum production cost and obtaining a 
feasible maximum in quality of product are prac- 
tical considerations. What, then, are the practical 
limiting factors in obtaining our ideals? How can 
the attainment of the optimum in ceramic ware 
quality be determined? 

(1) Many potters are using straight and circu- 
lar open-fire tunnel kilns and determining by the 
autoclave test the crazing liability of the ware. 
The maximum speed of kiln operation and the im- 
portance of closer equalization of rates of increase 
of temperature in the top and the bottom of the 
cars are judged by results of this autoclave test. 
The autoclave test is a control test of ware quality. 

Because the composition of tableware body and 
glaze can be adjusted so that in spite of the differ- 
ence in rate of thermal treatment in the top and 
the bottom of tunnel kiln cars the fired product 
will withstand the autoclave test, there is no 
reason to assume that there is a range in thermal 
history throughout which the ware will uniformly 
have its desired properties developed to the maxi- 
mum. 

It has been proved that for many types of 
ceramic ware the open-fire car tunnel kiln now 
largely in use will not give sufficiently uniform 
thermal history. This is true for many porcelains 
and for grinding wheels. 

How, then, can the open-fire tunnel kiln be 
made to give the ware a uniform thermal history ? 
The answer is, of course, by deflecting the heated 
air and gas streams from their horizontal flow. 

(2) Muffle car tunnel kilns have been operated 
economically and have produced ware sufficiently 
uniform in properties to meet market and usage 
demands. With the constantly decreasing range 
in quality which the ware must possess to compete 
successfully, the simple muffle car tunnel kiln is 
being found less and less adequate. By opening 


the muffles and by employing a double muffle to 
obtain a more satisfactory proportioning of heat 
by radiation and by convection a decided im- 
provement has been made. 

Will a combination of the muffle and the direct 
firing systems obtain uniform thermal history for 


the ware throughout a tunnel car setting? 

(3) Chamber kilns are in use that give fairly 
uniform heat distribution. Some of them are 
managed so as to give very uniform heat distribu- 
tion. As a rule chamber kilns are too compli- 
cated in design and control. 

Can there be a simple chamber kiln in which 
ware set on cars can be fired uniformly thus ob- 
taining fuel and plant operating economies and 
uniformity in properties of the fired ware? 

(4) Periodic kilns are quite varied in design and 
operation. Different ceramic industries seem 
to have adopted a type or model of periodic kiln 
often without reason. Rectangular kilns are used 
by brick makers. Muffle kilns, mostly round, are 
used by terra cotta makers. Updraft beehive 
kilns are used by potters. Round downdraft 
kilns are used by brick and by stoneware makers. 
Round updraft and downdraft kilns of the Lawton 
type are used by many of the vitrified porcelain 
and grinding wheel makers who, because of neces- 
sity of uniformity in product properties, must ob- 
tain repeatedly for their ware a uniform thermal 
history throughout each piece and from piece to 
piece. 

Where the kiln production is large in volume 
and economies in fuel are a necessity, periodic 
kilns have been connected by flues, thus obtaining 
a heat regenerating system. 

There are ceramic ware, such as brick, the 
market for which requires a variety of qualities, 
color shades, etc., which can be successfully fired 
in periodic kilns with considerable disregard of 
thermal history. These cases are becoming rarer as 
the market becomes more discriminating. It is in 
line with the trend of things that the brick maker 
must be giving more attention to obtaining uni- 
form heat treatment throughout individual kilns, 
varying the firing in different kilns to obtain 
various firing effects rather than depending upon 
“pot luck”’ to obtain the desired varieties of ware 
in each kiln in proportion to the trade demands for 
each variety. 

That uniformity in thermal treatment in the 
firing of ceramic ware can be economically ob- 
tained in periodic kilns is a demonstrated fact. 
Where the quality of each piece of the ware must 
by physical test meet a rigid standard as do high- 
tension porcelain and grinding wheels, the round 
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EDITORIALS 


updraft and downdraft kilns, fired so as to obtain 
an oxidizing, delayed, or diffusion combustion 
within the kiln, have proved very efficient. 

(5) Enamel furnaces or ovens, which apparently 
are successful, vary in construction, in manage- 
ment, and in fuel used. Some are continuous and 
others periodic, depending for the most part upon 
the type of ware to be fired. Some are muffled 
and others are direct-fired. They are fired with oil 
or gas, and many are electrically heated. 

Questions pertinent to the proposed Symposium 
on Ceramic Ware Firing are as follows: (1) Does 
the enameled ware need to be heated uniformly? 
(2) Should the enatnel on all parts of a piece and 
piece after piece have the same heat treatment? 
and (3) Is a uniform heat treatment possible in 
the ovens now in use? If not, how can equal heat 
treatment be obtained? 
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(6) Electric firing: There are many who from 
an honest yearning, in spite of the very inefficient 
results obtained to date, believe that electric heat- 
ing of ceramic ware will be largely used in the near 
future. Such will be the case when the ware can 
be uniformly bathed and heated by a gaseous 
medium by which the heat is transferred from the 
electric resistor to the ware. Ceramic ware can 
not be given a uniform thermal history in a device 
that merely toasts the ware. Ceramic ware can 
not be given its required uniform thermal history 
by radiation alone, anymore than it can by con- 
vection alone or by conduction alone. 

(7) The most puzzling question is how to de- 
termine when ceramic ware has had a sufficiently 
uniform thermal history to insure that it will most 
successfully serve the purposes for which it is de- 
signed. 
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PAPERS AND DISCUSSIONS 


NEW PRINCIPLES OF TUNNEL KILN DESIGN APPLIED IN A KILN FOR 
ARCHITECTURAL TERRA COTTA* 


By WALTER A. HuLL 


ABSTRACT 


Problems peculiar to the firing and cooling of terra 
cotta are discussed and means especially designed for the 
solution of these problems are described. A general 
description of a tunnel kiln having these new features and 
a report on the performance of this kiln are given. 


I. Introduction 


In 1929 the Midland Terra Cotta Company 
built a tunnel kiln designed especially for archi- 
tectural terra cotta. Firing of terra cotta pre- 
sents peculiar problems. Terra cotta pays an 
extraordinarily high bonus for excellence of firing 
and proper control of cooling while imposing a 
correspondingly high penalty for anything short of 
perfection in either firing or cooling. 


II. Consideration of Existing Types of 
Tunnel Kilns 


A well-known type of muffle tunnel kiln, 
eminently successful for sanitary ware, super- 
refractories, and spark plugs which are fired to 
relatively high temperatures had not proved 
satisfactory for firing terra cotta at cone 5. It did 
not permit proper oxidation and sulfur removal 
and did not fire the product uniformly. Though 
the kiln was considerably lengthened, this did not 
eliminate the cooling troubles encountered. 

Quantities of terra cotta were fired in two 
open-fire tunnel kilns of different types with 
unsatisfactory results. This test and information 
gathered from other sources showed that terra 
cotta could not be fired satisfactorily in tunnel 
kilns of the types then in operation. To be sure, 
other products have been and are being fired 
satisfactorily in a variety of tunnel kilns. Open- 
fire tunnel kilns have produced and are producing 
uniformity in products, both saggered and un- 
saggered. 

With hollow tile and with quarry tile it was 
necessary to work out a carefully devised way of 
setting the ware on the cars. For terra cotta, 


* Presented at the Annual Meeting, American Ceramic 
Society, Pittsburgh, Pa., February, 1933 (Terra Cotta 
Division). Received February 2, 1934. 


obviously, there can be no standard system of 
setting. The pieces of terra cotta vary greatly 
in size and shape and the assortment of sizes and 
shapes varies a great deal from job to job and 
from month to month. It is clearly important 
that a tunnel kiln for terra cotta should be capable 
of firing the product uniformly with the pieces set 
as seems best as they come along. 


III. Oxidation and Removal of Sulfur 


Coal-measure fire clays are used in a terra cotta 
body without washing or refining and contain 
both organic matter and iron pyrite. The clays 
introduce an oxidation problem not unique or 
particularly formidable. However, the problem 
of removing the sulfur, first from the terra cotta 
body and then from the kiln, seems to be peculiar 
(in its importance at least) to terra cotta, because 
this terra cotta is made of crude clay and is 
coated with enamels and glazes in a variety of 
colors and textures. 

According to the conclusion of Jackson! from 
carefully conducted laboratory research, rapid 
flow of the gas in contact with the clay body is 
the important requirement for rapid decomposi- 
tion of pyrite in clay bodies. In other words, 
rapid circulation is more important than high 
oxygen content in the kiln gases. Decomposition 
of the pyrite would be accomplished in less time 
in an open-fire kiln than in a muffle kiln unless 
some provision were made in the latter for rapid 
air movement in the oxidation zone. The glazes 
would be less affected by sulfur from pyrite in the 
body if this sulfur were carried toward the en- 
trance end of the kiln by a rapidly moving stream 
of products of combustion than if it were carried 
toward the hot zone by a slowly moving current 
of air. In fact this removal of SO; by the prod- 
ucts of combustion (diluted of course by excess 
air) would make it possible to use clays higher in 
sulfur than could be fired in the muffle kilns 
customarily used. 


1 Frederick G. Jackson, “The Oxidation of Ceramic 
Wares during Firing,” Jour. Amer. Ceram. Soc., 8 [8], 534 
(1925). 
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NEW PRINCIPLES OF TUNNEL KILN DESIGN 


IV. Cooling 


Terra cotta presents a peculiar cooling problem. 
The sizes of many of the pieces and the peculiar 
shapes of some of them make them very suscepti- 
ble to “‘cool-cracking.’’ There is one short stage 
in the cooling which is the danger stage. When 
heated, quartz remains in the alpha form until its 
temperature reaches 573°C (1063°F). At that 
temperature it changes abruptly from the alpha 
to the beta form. This is not a gradual change. 
It does not take place through a wide or narrow 
range of temperatures but at 573°C with a rela- 
tively large increase in volume. <A corresponding 
contraction takes place at the same temperature 
when quartz is cooled. 

If a piece of terra cotta could be cooled uni- 
formly so that all parts of the piece would always 
be equally hot, the piece would not be in a state of 
strain when sudden contraction due to the change 
in phase of the quartz took place, and the sudden 
contraction taking place throughout the whole 
piece at once would do no harm. ‘The pieces can 
not be cooled uniformly. The more exposed 
parts, like corners, edges, and projections of all 
sorts, are certain to cool ahead of the interior and, 
generally speaking, the faster the piece is cooled 
the greater will be the difference in the parts 
and consequently the greater the strain in the 
piece. Furthermore, if the heat distribution in 
the tunnel is poor, the bottom of a large piece 
may cool so far ahead of the top as to produce a 
dangerous strain even though the piece be cooled 
slowly. 

If a piece of terra cotta is already in a state of 
high strain from too rapid cooling, poor heat 
distribution in the tunnel, or a combination of 
these two causes, the gripping contraction of the 
cooler portions which occurs when they reach the 
critical temperature will so overstrain the piece 
that if it does not crack at that time it will later. 
Pieces that have been damaged at the critical 
stage may “‘ping’’ audibly in the last stage of 
cooling, either in the kiln or after they have been 
taken out. It is probably this ‘‘pinging’’ that 
has misled terra cotta men into nursing terra 
cotta carefully through the last stages of cooling 
instead of paying special attention to the stage at 
which the damage is really done. Coddling the 
pieces after they are nearly cool enough to handle 
can accomplish little more than to keep “‘cool- 
cracks” from showing up until later. 


V. Recirculation 


The gas (mixture of products of combustion and 
excess air) flowing through a tunnel kiln de- 
creases greatly in volume as it becomes cooler in 
its travel toward the entrance end of the kiln. 
The relatively small volume of gas naturally 
“stratifies’’ the hottest gas seeking flow channels 
in the upper part of the tunnel, largely in the 
clearance space between the ware and the arch or 
the top baffles if there are any. The relatively 
small gas flow in the lower part of the tunnel 
carries but little heat to the bottom ware while 
the top ware, toward the entrance end of the kiln, 
has more than enough. One reason for building 
tunnel kilns so long is to keep the head end from 
being too hot. This is caused by the “crown 
drift” of hot gas flowing through the upper part 
of the tunnel without making contact with much 
of the ware. 

To overcome this tendency in part, the “‘stack’ 
gas was put back into the tunnel through openings 
in the arch distributed along the first 55 feet of 
the kiln. The recirculated gas is carried through 
sheet-metal ducts to four firebrick boxes or cham- 
bers, each ten feet long, on top of the arch. The 
arch, under these boxes, is perforated with small 
openings. There is damper control of the amount 
of gas going to each box. 

The recirculated gas, forced down into the 
tunnel through the small openings through the 
arch, mixes with the current of hot gas flowing 
along next to the top, cooling it and increasing the 
circulation from that point toward the entrance 
end of the kiln. 

In this kiln there are large longitudinal channels 
in the car tops under the ware. The natural 
effect of these is to increase the circulation in the 
lower part of the kiln. The greater the total 
volume of gas passing through the kiln (increased 
by recirculation) the faster the circulation 
through the lower part as well as the upper, and 
the faster the bottom ware will be heated up. 

Experience has shown that recirculation or 
some substitute for it was necessary for satis- 
factory operation of the kiln. 
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VI. 


To avoid the tendency toward lower heating in 
the bottom, especially through the middle, the 
ware is heated mainly from the bottom instead of 
from the sides and, when necessary, from the top. 


Heating from the Bottom 
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The twelve side furnaces or combustion cham- 
bers, six on a side, set opposite each other (not 
staggered), are built lengthwise into the kiln 
walls. Each pair of furnaces occupies a 12-foot 
section of the length of the kiln, making a firing 
zone approximately 72 feet long. Each furnace 
has one oil burner discharging into one end of it. 
Burners are set back in niches in the walls. 

Products of combustion pass through openings 
in the inner wall of each combustion chamber. 
Openings in the sides of the superstructures on the 
kiln cars register with. these openings. The 
products of combustion are then free to distribute 
themselves throughout ample space in the car-top 
superstructures from which they pass upward, 
through slots in the car decks, into the tunnel 
proper, among the ware. 


VII. Heating from the Top 


One large combustion chamber, fired by three 
burners, is located above the tunnel in the region 
of highest temperatures, that is, near the end of 
the firing zone, next to the beginning of the cooling 
zone. Products of combustion from this top 
combustion chamber are admitted to the tunnel 
through slots in the arch. These slots are pro- 
vided with sectional covers which can be put on or 
taken off so as to close off the slots where heat 
from the top is not needed and open them where 
heat is needed. This adjustment, once made, 
does not have to be changed. The top heat is 
admitted to the tunnel only in a short space in the 
hot end of the firing zone where without the top 
heat the bottom ware would be hotter than the 
top ware. Products of combustion from the 
hottest part of the firing zone, flowing along the 
top, take care of the top except for the one short 
section where heat from the top combustion 
chamber is admitted. The balance between top 
temperatures and bottom temperatures is main- 
tained by the regulation of the burners. 


VIII. Heating Up the Bottom Ware 


Large, unobstructed, longitudinal flues in the 
car tops under the ware assist in overcoming, in 
large measure, the well-known tendency for the 
bottom ware in tunnel kilns to remain relatively 
cold until it gets to the firing zone. These flues 
have the same effect as setting the ware very open 
in the bottom without the disadvantages of the 
latter practice. Since the heat from the side 


burners discharges into these ducts as it leaves 
the combustion chambers, part of it flows through 
them, under the ware, for some distance before 
going up through the slotted floor. These flues, 
in conjunction with a long firing zone and the 
recirculation in the first 55 feet of the kiln, all 
work toward the early and gradual heating of the 
bottom ware instead of letting it lag far behind the 
top ware in the earlier stages and then heat up 
rapidly on coming into the firing zone. Heating 
up the bottom ware along with the top ware 
naturally goes far toward establishing ideal condi- 
tions for oxidation. 


IX. Cooling 


The cooling of the ware is accomplished by 
means of air supplied by a fan at the exit end of 
the kiln in approximately the same way that is 
common to many open-fire tunnel kilns. To slow 
down the cooling in the critical stage of the cooling 
zone, provision was made for by-passing part of 
the air, so that only part of it would pass through 
the tunnel in this critical zone, and returning at 
the top that air which had been by-passed beyond 
the critical zone. 


X. Dimensions of Kiln 


The Midland kiln is 364 feet 3 inches exclusive 
of a vestibule 13 feet 9 inches long at the entrance 
end of the kiln. The internal width is 5 feet 
3 inches; inside height of tunnel from car deck to 
start of arch, 3 feet 4 inches; from car deck to 
highest point of inner surface of arch, 4 feet 2 
inches. There are no baffles built into the kiln. 
Terra cotta can be set as high as will clear the 
arch itself. 

A vestibule at the entrance end of the kiln 
serves as an air lock. As soon as a car of ware is 
run out of the vestibule into the tunnel another 
car of ware is run into the vestibule. The ware 
gets a little preliminary heating up during its stay 
in the vestibule, warm air from the under-car 
cooling system being used for this purpose. 

Under-car cooling is accomplished by blowing 
cold air into the space under the cars with one fan 
and withdrawing warm air from this space with 
another fan. This makes it possible to keep the 
car-wheel bearings as cool as necessary for oil 
lubrication without building up a pressure which 
would force cool air up between the car tops and 
interfere with the operation of the kiln. 
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The air heated by passing through the cooling 
zone of the tunnel to cool the ware is withdrawn 
from the tunnel to serve as secondary air for 
combustion. Secondary air for the top burners 
is withdrawn from the top of the tunnel. That 
for the side burners is withdrawn at the level of 
the car-top flues and pulled through flues in the 
kiln walls to the burners by the aspirating effect 
of the latter, discharging through suitable open- 
ings in burner blocks. It is probable that a por- 
tion of the hot air from the cooling zone passes 
directly into the firing zone of the kiln and mixes 
with the products of combustion of the No. 6 
burners, partly in the car-top flues and partly in 
the lower part of the tunnel among the ware. 
All the air heated in the process of cooling the 
ware is utilized within the kiln itself; none of it is 
bled off into the atmosphere or used for drying 
ware or heating buildings. 

No super-refractories were used in the con- 
struction of this kiln with the exception of burner 
blocks. The combustion chambers are lined 
with refractories made from high alumina fire 
clay (approximately 56% AlO;). First-quality 
fireclay refractories of the usual alumina content 
would have been amply refractory for the first 
three furnaces on each side of the kiln. 

The arches forming the top and bottom of the 
top combustion chamber are of silica brick. 

Side walls and arch of the kiln are insulated 
mainly with insulating brick. Cars are insulated 
with Sil-O-Cel concrete and insulating brick. 

A hydraulic car pusher is used. Pushing is 
intermittent. 

Electrically operated ‘‘pony”’ 
electrically operated transfer cars are used for 
moving cars of ware. 


tractors and 


XI. Kiln Performance 


Fires were lighted in the kiln in January, 1930. 
It was operated continuously until March, 1932, 
and then shut down for lack of orders. From the 
time the kiln was put into production until it was 
shut down there was no time when the amount of 
work in the factory justified pushing the kiln to 
capacity. It is therefore impossible to state 
definitely what its capacity is. 

(1) Oxidation on a senedule of 

8-foot car every 3 hours, making 
a firing and cooling cycle of 5 days and 9 hours, no 
trouble was experienced from incompletely oxi- 


dized terra cotta except in cases where pieces 
were not dry when set. Very large pieces were 
fired, the largest weighing over 1500 pounds when 
fired. 

The kiln could be operated on a schedule of one 

8-foot car every 2 hours, making a firing and 
cooling cycle of 86 hours, without any trouble in 
the oxidation zone. If trouble were to be experi- 
enced from incomplete oxidation of particularly 
difficult pieces, it could be overcome by providing 
means for maintaining suitable auxiliary circula- 
tion in this zone. 
Clay too high in sulfur, received 
before the tunnel kiln was ready for 
operation, was reserved for the 
tunnel kiln instead of being used in terra cotta to 
be fired in the old kilns. No difficulty was ex- 
perienced from sulfur in this tunnel! kiln. 

Fuel oil for the kiln was bought on a specifica- 
tion of not more than !/2 of 1% of sulfur. Oil of 
lower sulfur content could have been bought by 
paying a small premium for it but it was not 
necessary. 

It is not desired to convey the impression that 
glazes and colors were not at all affected by sulfur 
when fired in the tunnel kiln. If some of them 
had been fired in an entirely sulfur-free atmos- 
phere they would not have matched the same 
finishes fired in the old kilns. This would have 
made complications in case the tunnel kiln had to 
be shut down for any reason or in case some terra 
cotta had to be fired in the old kilns to take care 
of an increased volume of business. Firing in the 
tunnel kiln with oil containing not more than 
'/, of 1% of sulfur gave less sulfur effect than 
firing in the old kilns at their best. 


(2) Sulfur 
Removal 


Temperature control the 

(3) Uniformity 
ne firing zone was in the hands of 

of Firing a 
the operator. There was no 


tendency, as far as could be detected by the use of 
cones, for one part of a car of ware to be fired 
harder than any other part. Small differences 
were shown, but they were not consistently in one 
direction. A bottom cone might go down a little 
farther than the corresponding cone in the top or 
the reverse might be true. One side might be a 
little ahead of or a little behind the middle of the 
load. The old tendency for one part of the set- 
ting always to be fired lighter than the rest was 
entirely absent. The temperature control and 
the heat distribution were good, even with very 
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uneven loading of the cars, so that automatic 
control probably would not be considered. 

li It was found best to take the air 
ss Mt out at the bottom instead of at 
the top. After this change was made the kiln was 
in production for some months before a cool- 
cracked piece of terra cotta was found. Finally, 
a number of pieces of extraordinary size and 
unusual shape were made. These pieces were 
peculiar in that, if they were placed on the kiln 
cars in the best way from the standpoint of set- 
ting, they would not ventilate properly. Some 
pieces developed cool-cracks on standing after 
they came out of the kiln. Replacement pieces, 
ventilated, did not cool-crack. The cooling con- 
ditions might be controlled to permit a two-hour 
pushing schedule with all sizes and shapes of 
pieces which would ordinarily be made. 

(5) Capacity It is estimated, based on experi- 
ence, that the capacity of this 
kiln is 12 cars every 24 hours, each car 5 feet wide 
and § feet long, the ware being set to an average 
height of 42 inches. 
(6) Fuel Ppentng on a schedule of one 
. 8-foot car every 3 hours, the oil 
Consumption 
consumption averaged a little 
under 600 gallons of 18 to 20 fuel oil for 24 hours. 
After two years of operation 
an inspection showed that 
with the exception of one spot the kiln structure 
Some arch blocks had fallen in both 


(7) Maintenance 


was like new. 
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of the No. 6 combustion chambers and the inner 
walls of the kiln had come in a fraction of an inch 
at this point. There is no way of knowing how 
long the kiln had been as it was at that point. 

The maintenance of the superstructures on the 
cars amounts to more than that of the rest of the 
kiln. They are designed to have a sort of re- 
strained freedom. The parts are not rigidly inter- 
locked or cemented together. They get out of 
shape in course of time and the superstructure 
itself has to be taken down and set up again. The 
maintenance of the fireclay piers on which the 
superstructure of the car rests has been a 
negligible factor. 

Due to the lack of rigidity of the superstruc- 
tures, the fireclay shapes of which they are built up 
rarely break. The maintenance expense consists 
almost entirely of labor. 


XII. Benefits of a Suitable Tunnel Kiln 


The ware comes out of this kiln in 4 or 5 days 
instead of 10 or 12, and all the ware is properly 
and uniformly fired. A part of the relative im- 
munity from the old troubles is an indirect rather 
than a direct result of controlled firing. With the 
firing under control, it is possible to place the 
responsibility for glaze and color troubles where it 
belongs. 
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THE DEVELOPMENT OF A RELIABLE METHOD FOR THE DETERMINATION 
OF THE SOLUBILITY OF SODA-LIME GLASSES* 


By O. G. BuRCcH 


ABSTRACT 

The desirable features of a solubility test for use by the 
manufacturers and users of glass are as follows: (1) rela- 
tive ease of manipulation; (2) lack of necessity for elabo- 
rate apparatus in running the tests; (3) results reproduced 
with a fair degree of accuracy; and (4) results which can 
be interpreted in terms of weather resistance of the glass. 
A number of tests now in use and a reliable test requiring 
relatively little technique and apparatus are presented. 


I. Introduction 
The manufacturers and users of glass articles 
are today more than ever concerned with the 
durability of glass. Its solubility in water, acids, 


* Presented at the Annual Meeting, American Ceramic 
Society, Cincinnati, Ohio, February, 1934 (Glass Division). 
Received February 15, 1934. 


and alkalis is of prime importance in its use as a 
container of foods and medicines. Glasses for 
these purposes, it is believed, have been rendered 
more susceptible to weathering troubles by mak- 
ing them softer for machine production to meet 
an increased consumption. It is also felt that a 
longer average storage time of the article before 
use has been a factor in more noticeable weather- 
ing. Then, too, the realization that the decom- 
position of medicines is sometimes caused by the 
action of small amounts of alkali set free from the 
glass surface has brought pressure on the manu- 
facturer of bottles and jars to improve his prod- 
uct. In several European countries it has been 
recognized that the injunction ‘‘shake well before 
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using’’ is unsuccessful in the restoration of medi- 
cines partially decomposed by the leaching of 
alkali from the bottle, and in these countries 
solubility specifications have been devised which 
medicine bottles must fulfill. 

To meet this demand for a positive control of 
the degree of solubility of glasses, manufacturers 
and users of glass in this country have devised 
methods for determining the durability of their 
product. Unfortunately, however, these methods 
have differed so widely that the results can not be 
compared with any degree of accuracy; hence no 
standard practice has been accepted. 

Before describing what the author believes to 
be a satisfactory durability test for glass and one 
which can be accepted as a standard, he wishes to 
present a few of the many tests previously used 
and in use today. These may be divided into the 
general classes of scientific and routine tests. 


II. Scientific Tests 


There are tests of a rather highly scientific 
nature which require a quite appreciable amount 
of apparatus and technique and are performed 
either by independent scientists or by the scien- 
tific staffs of universities or institutions with 
adequate facilities. Early among the scientific 
tests might be mentioned those developed by 
Scheele! and Lavoisier? for measuring the solubility 
of glass in water. Since 1850 numerous investi- 
gators have devised means for determining the 
durability of glass to the action of water and to 
solutions of acids and alkalis. Among these the 
following are listed: 

(1) Turner* and his co-workers, using samples 
in the form of disks or large solid pieces, as well as 
of crushed glass of definite grain size, concluded 
that the latter yields the most consistent results. 
In their test the sample is crushed to pass a 20- 
mesh screen and remain on a 30-mesh, then 
alternately washed thoroughly in alcohol to 
remove any dust particles, and dried until it 
attains constant weight. Ten grams are accu- 
rately weighed into a silver bag of known weight 
not coarser than 90-mesh; the basket is im- 
mersed in 500 cubic centimeters of water, 2 N 


1G. A. Scheele, ‘‘The Action of Water on Glass,”’ 
(preface to Experiments on Air and Fire). English 
translation by J. R. Forster, pp. x—xii (1780). 

2A. L. Lavoisier, ‘‘The Action of Water in Glass.”’ 
ao de l’Academie des Sciences, pp. 73 and 93 
1770). 

3 V. Dimbleby and W. E. S. Turner, Jour. Soc. Glass 
Tech., 10, 305-58 (1926). 


caustic soda, 2 N sodium carbonate, or 20.24% 
hydrochloric acid for a period of one hour at 
boiling temperature; the basket is removed, 
carefully washed, dried, and weighed, and the 
weight loss is determined. Also in the test with 
boiling water, the liquid in which the sample was 
immersed is titrated for the sodium oxide (Na2O) 
content extracted. 

(2) Enss* used a similar method for determin- 
ing the water solubility of glass. An 1S-gram 
sample of glass (specific gravity 2.54, grain size 
0.5 to 1.0 millimeter) was immersed directly in 100 
cubic centimeters of water in a resistant glass 
flask and maintained at 100°C for 7 hours. A 
reflux condenser was attached to each flask to 
prevent evaporation during the test. He then 
filtered off the liquid and evaporated to dryness 
to determine the amount of material extracted 
from the glass. 

(3) At a joint meeting’ of the Society of Glass 
Technology and the Deutsche Glastechnische 
Gesellschaft in 1928, a composite of the German 
and English methods then in existence was pro- 
posed for adoption by the two societies as a 
standard. This compromise method called for 
leaching a 10-gram sample of 35- to 50-mesh 
glass with water for a period of 5 hours at a tem- 
perature of 100°C and the subsequent determi- 
nation of the material extracted therefrom. 

The technique required by any of the foregoing 
tests, however, is too elaborate to expect in 
routine tests by laboratory staffs of typical glass 
manufacturers. In the tests used by Turner the 
possible error introduced by improper washing of 
the sample might be as great or greater than the 
total loss in weight shown for a carefully washed 
sample. 

III. Routine Tests 


The second general group of solubility tests 
includes those now in use by manufacturers and 
users of glass. Some of these tests are com- 
mendable and others merely a gesture and a 
waste of time. Two classes in this group are 
(a) those in which the solubility of the surface of 
the finished article is determined, and (b) those 
in which crushed glass samples are used. 

4 J. Enss, “‘Untersuchungen tiber die Abhangigkeit der 
relativen Wasser-Angriefbarkeit des Glases von seiner 
chemischen Zusammensetzung,’’ Glastech. Ber., 5, 449 
(1927-1928). 

5 M. Thomas, ‘‘The Determination of the Durability 


of Glass by the Powder Methods,” Jour. Soc. Glass Tech., 
12, 87 (1928). 
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(a) Autoclave tests. Bottles or 
glass containers are inverted on 
of Ware 
idinnn a shelf in an autoclave which is 
then sealed tightly. The glass 
is subjected to a definite steam pressure for a 
definite length of time, the steam pressure is 
released, and the glass is removed and examined 
for surface breakdown. Such tests serve a good 
purpose as a preliminary test for bottles which are 
to be subjected to sterilization before use. How- 
ever, as a measure of the durability of particular 
glass compositions they are of little value for two 


(1) Solubility 
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reasons: (1) the action of steam on glass is not 
analogous to that of either cold or hot solutions, 
and (2) glasses of the same chemical composition 
but of different sizes and shapes will show wide 
variations in degree of attack when tested under 
identical conditions. 

(b) The so-called time-color change methods 
whereby distilled water, at a definite temperature 
and containing a few drops of any desired indi- 
cator, is poured into a glass container and allowed 
to stand for a definite length of time, at the end 
of which period there should be no color change 
in the solution. Such tests are crude and there 
are a number of variables, which, if not taken into 
consideration, make the tests useless even for 
rough comparisons. If the rate of cooling 
varies, the results are vitiated, and unless the 
containers used are of the same size and shape the 
results obtained will not be a true comparison of 
the relative solubilities. 

(c) There are those methods by which bottles 
are filled with a measured quantity of distilled 
water and held at a desired temperature for a 
definite length of time, the alkali dissolved being 
titrated with a standard acid solution of suitable 
strength. Such tests give accurate results if used 
on bottles of the same size and shape and if care 


BURCH 


is taken to differentiate in the titration between 
the alkali existing as hydroxide and that present 
as carbonates. 

(d) The test specified by one purchaser of glass 
containers is that bottles be washed with distilled 
water, then filled with a definite volume of water 
of py 6.3 to 6.9, and allowed to stand for a speci- 
fied length of time. At the end of this time the 
change of hydrogen ion should not have increased 
more than 1.0. It is obvious that such a test 
means nothing unless the initial hydrogen ion of 
the water is specified exactly because the amount 
of alkali required to change the hydrogen ion of 
water from about 6.7 to 7.7 is considerably less 
than that required to change it from 6.9 to 7.9. 

(e) Another test recommended by a purchaser 
of glass containers was that bottles should be 
filled with normal sodium chloride solution and 
maintained at a definite temperature for a speci- 
fied period of time. At the end of this period the 
contents were to show no indications of cloudi- 
ness. Just what this was supposed to indicate is 
hard to visualize. This test was tried in the 
laboratories of the Owens-Illinois Glass Company 
with the most soluble glass to be found and no 
trace of cloudiness could be developed. 

(2) Methods (a) One gram of 100-mesh 
Employed Using glass is boiled with 50 cubic 
centimeters of double distilled 
Powdered or 
water for three minutes. The 
water is cooled and the alkali 
is titrated with N/50 sulfuric acid. Results are 
expressed in cubic centimeters of sulfuric acid 
required to neutralize the solution. 

One could not possibly hope to reproduce 
results in this test. To crush glass finer than 
100-mesh means that part of the crushed glass 
would possibly pass even a 300-mesh sieve and 
with such laxity in control of grain size the surface 
of glass exposed in one sample might be two or 
three times as great as that exposed in another. 
Then, the time is much too small. The time 
necessary to cool the sample after boiling would 
probably be more than the time of heating, conse- 
quently it would be extremely difficult to control 
the rate of cooling with sufficient accuracy to 
render reproducible results. 

(b) In another test that is widely used the glass 
is crushed to a definite grain size, say 40- to 60- 
mesh, and a 10-gram sample is weighed into a 
Pyrex brand flask. Twenty cubic centimeters of 
N/20 acid are run into the flask which is then 
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stoppered and allowed to stand at room tempera- 
ture for 24 hours. At the end of this time the 
excess acid is titrated with a standard alkali 
solution and the alkali dissolved from the glass is 
computed in terms of per cent of Na,O. 

This test is better than the preceding but it has 
several weak points. In crushing the sample 
there are always some fine particles of dust ad- 
hering to the larger grains and unless these are 
removed by washing results can not be checked. 
Then, too, the variation in room temperature may 
vitiate results. If one sample were run at 70°F 
and another at 90°F, the results would vary 
greatly. 

(c) Some firms use tests calling for the treat- 
ment of a definite quantity of crushed glass of 
specified grain size with a measured volume of 
distilled water at a definite temperature for 
a specified period of time with the titration of the 
alkali dissolved with a standard acid solution. 

Consistent results can be obtained by such 
methods provided due care is exercised in crushing 
and washing the samples, and titration with two 
indicators is employed to differentiate between 
alkali hydroxide and alkali carbonate. The 
trouble existing today is that different firms use 
different grain sizes of material, different tem- 
peratures, and different times of treatment. 


IV. What Is Required in a Test 


The desirable features of a solubility test are 
(a) relative ease of manipulation, () lack of the 
necessity for elaborate apparatus in running the 
test, (c) results reproduced with a fair degree of 
accuracy, and (d) results which can be interpreted 
in terms of the weather resistance of the glass. 

It is impossible to reproduce exactly the entire 
chemical reaction of the weathering process in any 
solubility test. However, any test which will 
give an accurate indication as to the ease with 
which alkali is leached from the surface of the 
glass will give something by which to judge 
weather resistance of the glass. 

Between testing the solubility of the surface of 
the finished article or the use of a crushed sample 
of definite grain size the latter was chosen for the 
following reasons: (a) It is frequently impossible 
to secure the finished article of identical size and 
shape from different furnaces unless a special 
mold is used for that purpose. (+) Turner® has 


6 V. Dimbleby and W. E. S. Turner, loc. cit., p. 307. 
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found that the surface presented to the action of 
the reagent is greatly increased when grains are 
used and this enables the test to be carried out in 
much less time than with disks, slabs, or con- 
tainers. (c) Turner® also maintains (and the 
writer agrees with him) that the mass of grains 
produced from a large piece more fully represents 
the average condition of the glass, free from 
modifying influences which trequently affect the 
surface of the glass. 

Other investigators’ have found that in one 
hour’s time at an elevated temperature only 
about 20% of the attack which could occur in 12 
hours at the same temperature has occurred; in 
4 hours’ time approximately 70% of the attack 
attainable in 12 hours will have occurred. The 
writer has not been able to check these values 
exactly as the following figure will show. It was 
found, however, that at both 192°F and 176°F 
there is about 40% as much attack in one hour as 
there is at the same temperature in 10 hours and 
that if the time is increased to 4 hours nearly 70% 
of the attack occurring in 10 hours will have 
occurred. Consequently, the longer the period of 
testing, the less will be the possibility of error. 

It has also been proved that the greater their 
ratio of minimum to maximum grain size, the 
more uniform is the average grain size and the 
less the percentage of error obtained. However, 
in control work the limits of grain size can not be 
too close because of the time required to prepare 
an adequate sample. For the same reason, the 
time required by the test can not be too great. 
In other words, it is desirable in industry that one 
person be able to run several complete tests in a 
day. 

V. Control Test Adopted 


After several trials of different grain sizes of 
material and different periods of subjection to 
the action of the reagent, a test described below 
was designed which is a modification of some of 
the tests mentioned under Section III, 2° (p. 203) 
of typical tests now in use which employ the 
granular sample. 

Glass of any available shape is crushed in an 
iron mortar. The crushed material is placed on a 
40-mesh screen below which rest in order a 50- 
mesh screen and a pan. The set of screens is 
placed on a mechanical shaking device for a 


7 (a) M. Thomas, loc. cit., pp. 88 and 92. 
(b) F. C. Flint and A. K. Lyle, Jr., ‘‘Flow of Glass in 
Tanks,”’ Jour. Amer. Ceram. Soc., 15 [8], 410-18 (1932). 
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period of five minutes. This is to insure that the 
material is always subjected to the same degree of 
screening. The material passing through the 40- 
mesh screen but remaining on the 50-mesh is 
removed to constitute a part of the sample. If 
this quantity is not 11 or more grams, the ma- 
terial remaining on the 40-mesh screen is alter- 
nately crushed and rescreened until about 11 
grams of 40- to 50-mesh glass is obtained. If the 
amount of glass originally crushed is 120 to 130 
grams, a sufficient quantity of 40- to 50-mesh 
grains is obtained after two periods of screening. 

A magnet is passed through the sample to 
remove any particles of iron which may have 
broken off the mortar. The sample is then 
placed in a small basket made of SO-mesh copper 
screen and washed in two baths of alcohol to 
insure the removal of any dust particles adhering 
to the larger grains. It is then spread on a watch 
glass and dried in an oven at 110°C for one hour. 
After drying, 10 grams are accurately weighed out 
into a 200-cubic centimeter Erlenmeyer flask of 
Pyrex brand glass into which exactly 50 cubic 
centimeters of V/50 sulfuric acid are introduced. 
The flask is stoppered with a one-hole rubber 
stopper and immersed to a depth equal to that of 
the liquid in the flask in a thermostatically con- 
trolled water-bath, maintained at a temperature 
of 192°F for a period of four hours. At the end of 
this period the flask is removed, quickly cooled in 
running water, and the excess acid titrated toa 
phenol red end-point with V/50 sodium hydrox- 
ide. The amount of alkali leached from the 
glass is computed in terms of per cent Na2,CO; by 
weight (cubic centimeters acid to cubic centi- 
meter alkali) (0.0106) = per cent Na,COs. 

The temperature of 192°F was arbitrarily 
selected, but several advantages were found for 
this temperature. (a) It is more easily main- 
tained constant than is the boiling temperature of 
212°F. With the commercial-type thermostati- 


cally controlled, electrically heated water-bath 
common in this country, the temperature de- 
pression caused by introduction of the cold flask 
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into the water at 192°F is not noticeable, while 
at 212°F the depression may be as much as 2°F. 

(b) At 192°F, 20° below the boiling tempera- 
ture, the amount of alkali leached from the glass 
is not sufficiently great to neutralize all the 50 
cubic centimeters of N/50 acid for any glass 
which the writer found; hence, there is always 
excess acid present in sufficient amount to be 
determined accurately by back-titration. Dilute 
acid was used instead of distilled water to elimi- 
nate the necessity of using two indicators in 
titrating to differentiate between the alkali 
hydroxide and alkali carbonate dissolved. Trials 
with both distilled water and NV/50 acid show that 
the respective amounts of alkali dissolved by the 
two reagents are of the same order. 

Results can be obtained on any duplicate 
samples with a maximum error of about 4%. 
That is, for a glass showing 0.200% NaeCOs dis- 
solved, the test can easily check to + 0.004% 
NazCO 3. It is possible to run solubilities on six 
glasses in a day’s time. 

Over a period of several years, for typical soda- 
lime glasses, the results obtained by this method 
have directly paralleled the resistance of the 
glasses to weathering as determined by artificial 
weathering tests and by actual weathering tests 
conducted by this laboratory in tropical climates. 
There is sufficient accuracy in the test to allow 
distinction between different compositions. Solu- 
bilities of different commercial glasses in this 
country were found to vary from 0.060% NazCO; 
to 0.300% NazCO; with a few exceptions showing 
even higher than 0.300%. 

This test requires no great technical skill and 
anyone should get accurate results on the first 
attempt. No great amount of apparatus is 
necessary; any water-bath capable of maintain- 
ing 192°F will suffice, and it permits the com- 
parison of the weather resistance of typical soda- 
lime glasses. 

RESEARCH DEPARTMENT 
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Officers of the Industrial Divisions 


} Art R. C. MEEKER J. L. CARRUTHERS 
H. B. DuBors D. A. Moutton Clay 
N. HARRISON 
Enamel 
B. J. Sweo } H. E. V 
J RE Refractories \ Terra Cotta 
JAMES Baiey Glass 
F. C. FLInt EDWARD SCHRAMM 


T. A. KLINEFELTER } white Wares 


GLASS DIVISION SUMMER MEETING 


TENTATIVE PROGRAM 
Friday, September 14, 1934 
9:30 a.M. Technical Session, Firemen’s Hall 
Symposium on Chemical Durability and 
Corrosion Resistance of Glass 
(1) “The Corrosion of Glass as a Problem in Its Manu- 
facture, Distribution, and Service,”’ 
Flat glass: W. F. Brown, Libbey-Owens-Ford 
Glass Co. 
Glass containers: F. 
Cs. 
Miscellaneous glass products: W. C. 
Corning Glass Works. 
(2) Methods of Determining the Chemical Durability of 
Glass: 
“Chemical Durability of Glass and Methods for 


C. Flint, Hazel-Atlas Glass 


Taylor, 


Its Measurements,” by Geo. W. Morey, 
Geophysical Laboratory. 
“The Time Factor in Tests of the Chemical 


Durability of Glass,’’ by D. E. Sharp, Bailey & 
Sharp Co. 

“The Measurement of the Chemical Durability 
of Flat Glass,’’ by J. S. Gregorious, Pittsburgh 
Plate Glass Co. 

‘‘Methods for Determining the Chemical Dura- 
bility of Soda-Lime Glasses,’”’ by O. G. Burch, 
Owens-Illinois Glass Co. 

“Methods for Determining Special Types of 
Chemical Durability,” by W. C. Taylor, 
Corning Glass Works. 

“Surface Electrical Properties of Glass in Rela- 

tion to Chemical Durability,’’ by E. M. Guyer, 

Corning Glass Works. 

Lunch, Hammondsport Hotel 

Luncheon talk by H. Maurach, Secretary of 
the Deutsche Glastechnische Gesellschaft, 
on Ancient Glassmelting Practices. 


2:30 P.M. 


2:00 p.m. Technical Session, Papers on Solubility Tests 
7:30 P.M. Dinner, Hammondsport Hotel 
8:30 P.M. Group Discussions at Willow Point Beach 
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Saturday September 15, 1934 
9:30 aM. Technical Session, Keuka Lake Inn 
‘‘A Proposed Standard Test for the Determi- 
nation of the Chemical Durability of Glass.” 
“Chemical Durability of Glass Bottles,” by 
W. E. S. Turner, Sheffield, England. 
Summary and Future Program, by J. C. 
Hostetter, Corning Glass Works. 
12:30 p.m. Lunch, Luncheon talk by F. M. Champlin on 
the Chemistry of Wines 
P.M. Visit to Pleasant Valley and Urbania Wine 
Cellars 
P.M. Boat races back to Hammondsport 
Golf at Penn Yan and Watkins Glen 
7:00 p.m. Shore Dinner at Willow Point 
Sunday, September 16, 1934 
A.M. Boat trips around the Lake 
Dinner to be arranged 
Note: The estimated cost of three days’ attendance 


at the Glass Division Summer Meeting is about $9.00, 
including everything. 


INTERNATIONAL COMMISSION FOR GLASS TECHNOLOGY FORMED 


Suggested First Technical Problem to Be Discussed by Glass Division 
at Lake Keuka 


In Venice on September 23, 1933, there was formed 
the International Commission for Glass Technology. 
The glass technologists participating in this movement 
had been brought together by the International Congress 


of Glass and Ceramics. The idea of such a commission 


had been presented originally by Dr. Maurach, Secretary 
of the 


Deutsche Glastechnische Gesellschaft, and de- 


veloped by correspondence, especially with Professor 
Turner, of Sheffield. The crystallization of the idea into 
action may have been influenced, subtly and favorably, 
by the Venetian traditions in glass, for our meeting was 
held within the shadow of St. Mark’s, with its wonderful 
old mosaics, and but a short distance from Murano, the 
mecca of all glass technologists. The decision to form 
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such a commission and the general purposes thereof are 
stated in the following protocol, which was subsequently 
approved by the President and Secretary of the Inter- 
national Congress: 


Purposes of the Commission 


(1) The undersigned representatives of the U.S.A., 
England, Germany, France, Italy, and Spain, meet today 
in connection with the First International Congress on 
Glass and Ceramics, Milan, September, 1933, and at its 
instigation, to set up an International Commission for 
promoting the interests of glass. 

(2) The objects of the Commission are as follows: 

(a) To draw the various countries into codperative 
effort and to provide for their representation. 

(b) To be a clearing house of international, technical, 
and scientific work, especially with reference to furthering 


(c) To receive and to transmit to the societies repre- 


GLASS DIVISION 


THE SOCIETY 


sented on the Commission (the American Ceramic Society, 
the Deutsche Glastechnische Gesellschaft, and the Society 
of Glass Technology) and to interested bodies in their 
countries, such problems of the chemistry, physics, and 
technology of glass as are of international importance. 

(d) To render assistance to those countries in which 
no Society exists for the open cultivation of the technology 
and science of glass. 

(3) The Commission elects W. E. S. Turner as its 
President, and nominates the representatives of the 
United States, Germany, and England as an Executive 
Committee. The rights and duties of the Commission 
and of the Executive Committee will be set forth in 
standing orders which Professor Turner is empowered to 
work out. 


Signed: J. ANTONIA DE ARTIGAS, Spain; W. E. S. 
TurRNER, England; J. C. Hostetrer, United States of 
America; H. Mauracu, Germany; B. Lone, France; 
A. Maurt, Italy. 

Venice, September 23, 19338. 


FAVORS PROJECT 


“Weathering” of Glass First Problem Studied 


The Glass Division of the American Ceramic Society, 
at the Cincinnati Meeting, took formal favorable action 
on the International Commission for Glass Technology, 
appointing J. C. Hostetter as their representative on the 
Commission. 

Eventually, of course, certain rules and by-laws may 
be established to govern the activities of the Commission 
but in the present early stages it seems best to proceed 
immediately with the discussion of some technical prob- 
lenis of importance to the glass industry of the world. 

One such problem is the study of laboratory methods 
for the determination of ‘‘weathering,’’ ‘‘solubility,”’ 
“chemical stability,’’ or ‘‘chemical durability”’ of glass, as 
the phenomenon is variously described, and a correlation 
of the results of such laboratory tests with experience 
under actual working conditions. This problem is of such 
importance to all makers and users of glass that Professor 
Turner has suggested it as the first to be studied by the 
Commission. A correlation of laboratory test methods 
with experience should lead to definite conclusions resulting 
eventually in the adoption of standard methods of test. 
First there must be a statement of the problem as de- 
veloped by experience in different fields, then a discussion 
of laboratory tests, and, finally, the coérdination of such 
tests with experience. 

The Glass Division of the American Ceramic Society 
has recognized the importance of this problem, and the 
program of the Lake Keuka meeting in September will 
center on it. 

Professor Turner will be in attendance and will par- 


ticipate actively in the program. There is a probability 
that Dr. Maurach, Secretary of the Deutsche Glastech- 
nische Gesellschaft will also be here for the meeting; he 
has submitted an interesting paper for the meeting and 
it is earnestly hoped that he can come. These two glass 
technologists, together with the representative of our 
Society, constitute the Executive Committee of the 
International Commission. 

The presence of Professor Turner and Dr. Maurach at 
the Glass Division meeting would be not only a great 
honor but would add immeasurably to the program. 
Incidentally, this would provide an opportunity for the 
first meeting of the Executive Committee of the Inter- 
national Commission since its formation in Venice last 
September. 

Other problems of international interest will be taken 
up later by the Commission. It is expected that the 
study of such problems will enchance coéperation among 
the glass technologists of the world. Obviously, the work 
of the Commission will be correlated with that of our 
Data, Standards, and Research Committees. It seems 
to the writer that the International Commission presents 
an outstanding opportunity for the advancement of glass 
technology. An opportunity such as this also implies a 
responsibility. Our Glass Division whole-heartedly ac- 
cepted this responsibility at the Cincinnati Meeting, and 
their program for the Summer Meeting at Lake Keuka in 
studying the first major problem presented by the Com- 
mission is evidence of their enthusiastic and codperative 


support. 


ENAMEL DIVISION WILL HOLD NO SUMMER MEETING 


The results of the recent poll of the Enamel Division 
have been considered by the Executive Committee and the 
decision has been reached that no meeting of the Division 
should be attempted this year, since there is insufficient 
evidence of interest and support. 


It has been suggested that the matter of future summer 
meetings of the Enamel Division should be discussed by its 
members at the next Annual Meeting. 


W.N. Harrison, Chairman, Enamel Division 
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CALIFORNIA CERAMISTS SEIZE OPPORTUNITY OFFERED 
THROUGHOUT NATION 


Basic Principles of Ceramic Technology Outlined for Students 


I. History of the Problem 


American ceramic products have been maligned for 
Some ware have been compared unfavorably with 


usually have 


years. 
foreign Uninformed 
made these comparisons. Some ceramists have ignored 
this slander. Others have accepted it servilely or com- 
placently. 

Many architects and contractors without factual reasons 
have blamed terra cotta or brick for leaks in walls. Most 
often faulty construction is to blame. 

Many architects and engineers believe that brick con- 
Researches in rein- 


products. persons 


struction can not meet their needs. 
forced brick masonry have shown this belief to be false. 


Unfounded Reports 


Home economics instructors in high schools and col- 
leges throughout the United States have spread the un- 
founded report that there is no quality chinaware made 
in this country. The ceramic industries of each state 
are taxed to help pay for the spreading of such stories 
in state-supported schools. 


Modern ceramists produce dependable ware. Their 


II. California’s 


Dean Weatherhead Presents the Idea‘ 


... At the first meeting of the committee with A. C. 
Weatherhead it became quite apparent to me that the 
Dean has a very definite and valuable idea with respect 
to the function of a ceramics course under the wing of the 
College of Architecture and Fine Arts. The Dean’s idea 
is that by making his architects and designers conscious 
of clay products he can arouse greater appreciation of the 
possibilities therein with respect to the architectural, 
artistic, and utilitarian value of ceramic products. 


The Educational Committee Responds 


The moment I began to envision what the Dean had in 
mind my interest in the proposition quickened to the ex- 
tent of wanting to help it along since there has been a de- 
plorable lack of educational sales work on the part of the 
ceramic industry as compared with the work carried on by 
the Portland Cement Association. 

Of course, Mr. Cake? grasped the significance of the 
proposition at once with respect to the influence such 
teaching might have on the acceptance and use of ceramic 
building material such as terra cotta, brick, and tile. 


1 From a letter by Thomas S. Curtis, 2063 East Gage 
Avenue, Huntington Park, Calif., Chairman of the 
Educational Committee of the California Section (received 
July 16, 1934). 

2B. F. Cake, Gladding, McBean & Co., member of the 
Educational Committee. 


products offer unchallenged superiority in service. Sani- 
tary ware, electrical porcelain, glassware, enameled metal- 
ware, acid-resistant stoneware, and sewer tile are some of 
these superior products. They are unique, unmatched 
by anything manufactured from other materials known 
today. They are used in all countries. American cera- 


mists supply America. 


Unexploited Uses 

Many uses for ceramic products are not yet exploited. 
In some cases other materials are supplanting ceramics. 
A program of education for the nation’s student-designers 
will go a long way toward changing this picture. 

A national program of education would change the 
economic picture for many ceramists. Until such a pro- 
gram is organized state programs must be used. 


The Opportunity 

The California Section of the American Ceramic So- 
ciety leads the way. Here is what has been done by the 
Educational Committee of this Local Section at the 
University of Southern California. 


Proposed Solution 


Mr. Bennison’ wholeheartedly joined in, because of the 
possibilities of improved design in the decoration of dinner- 
ware. 


Summer Lecture Course Planned 


The result of our first meeting was the establishment of 
a summer lecture course as an adjunct to the summer 
course in pottery being taught by Glenn Lukens, this series 
of lectures to embrace the fundamentals as exemplified by 
the title ‘‘The Basic Principles of Ceramic Technology.” 
On July 5, I initiated the series with a talk in which it was 
attempted to reduce to everyday terms the structure of 
silicates and the function of the aggregate, flux, and clay 
portions of ceramic bodies of whatever character. The 
class of more than one hundred present showed interest in 
the subject by the discussion which followed. 

On July 10, Ralph Martin of the Vernon Potteries dis- 
cussed the basic principles of slipmaking, giving these 
people for the first time some idea of the function of the 
electrolyte and its use in the control of slips on a produc- 
tion basis. 

A. H. Podwell, formerly of the Flint Faience and Tile 
Co., and now of Vernon Potteries, demonstrated the act 
of jiggering and covered in general terms the molding of 
fine bodies by the plastic process. The complete out- 
line of the program follows. 


3 Faye Bennison, President of Vernon Potteries, Ltd., 
member of the Educational Committee. 
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III. Basic Principles of Ceramic Technology 
(A) Ceramic Structure of Matter‘ 


What is the ceramic body? Relationship be- 
tween glass and earthenware in silicate com- 
positions. 

Meaning of silicate. 

Function of clay. 

What is clay? 

Constituents of clay. 

Theoretical clay a rare occurrence. 

Function of clay substance in the ceramic body. 
Associated minerals which give clays their 
properties. 

The aggregate and its function. 

Of what it consists. 

Effect of size, shape, purity, and composition in 
the aggregate. 

Function of the flux and what it is. 

Effect of flux particle size, distribution, and 
contact. 

Influence of flux composition, viscosity of the 
liquid formed therefrom, fluidity, coating or 
wetting of the aggregate, saturation. 


(B) Molding Plastic Ceramic Bodies 


(1) Jiggering of dinnerware on a production basis.® 

(2) Elements of slip making.® 

The basic principles governing the control of the proper- 
ties of slip for casting, and how casting time is controlled 
through the balance of electrolytes and the influence of 
this control on the ease with which castings may be made 
with low losses in production were discussed. 

(3) Pressing of terra cotta.’ 

(4) The basic principles of hand pressing.* 


(C) How Physical Composition of a Ceramic 
Body Controls Its Properties’ 


(a) 
(b) 


(c) 
(d) 
(g) 
(h) 


Relationship of glassy bond to crystalline 
aggregate. 

Hardness, toughness, resistance to temperature 
change, a function of the type of glass as well as 
its percentage. 

Difference between vitrified and semivitreous 
ware. 

Factors which limit the economical production 
of each class of ware. 

How absorption and porosity are controlled. 
Influence of physical and chemical composition 
on the fit or stability of glazes applied to 
ceramic bodies. 

Compounding of bodies to fit requirements of 
market. 

Methods of body preparation. 


(D) Composition of Typical Ceramic Bodies'’ 


(a) 


Principles of terra cotta body composition and 
typical requirements of such bodies. 
Fundamentals of fireclay refractory bodies. 
Typical tile bodies. 

Typical pottery bodies of the vitreous and semi- 
vitreous type. 


4 Opening lecture by Thomas S. Curtis, Fellow of the 
American Ceramic Society. 

5 By A. H. Podwell. 

6 By Ralph Martin. 

7 By a practical operative of Gladding, McBean & Co. 

8 By Larry Pendroy. 

® By Thomas S. Curtis. 

1 By B. M. Burchfiel, of Gladding, MeBean & Co. 


(E) The Modeling of Ceramic Ware for Pro- 
duction"! 


(F) Drying Technique and the Control of Clay 
Strains’ 


(a) Function of the water in ceramic bodies. 

(b) Percentage of water to permit plastic flow in 
molding. 

(c) Cause and effect of clay strains. 

(d) Function of the porous type of mold. 

(e) Practice with nonporous molds. 

(f) Release from mold. 

‘‘Slumping’”’ due to partial deflocculation. 

(h) Mechanics of drying. 

(1) Drying should proceed from the inside of the 
body outward. 

(7) When the flow of water through the pores 
equals evaporation from the surface, strains 
are prevented. 

(k) Protecting or covering ware. Maintaining 
surface moisture by controlling relative hu- 
midity in drier. 

(1) Importance of avoiding clay strains in the 
leather-hard condition. 


(G) The Ceramic Glaze!’ 


(a) What is a glaze? 

(b) How are its properties controlled? 

(c) Importance of body composition, texture, 
porosity, color, etc., on the glaze. 

(d) How glazes are ‘‘fitted.”’ 

(e) Texture effects in glazes. 

(f) Color effects in glazes. 


(H) The Firing of Ceramic Ware’ 


(a) Kiln drying. 

(b) Water-smoking. 

(c) Oxidation: removal of carbon, control of color, 
and production or retardation of iron specks. 

(d) Incipient vitrification. 

(e) Maturity of body: formation of designed per- 
centage of body liquid; résumé of the effects 
of heat on the ceramic body at its maturing 
temperature. 

(f) Atmosphere of kiln at high fire and its influence 
on color, hardness, toughness, and general 
stability. 

(g) Cooling the ware: how properties of various 
bodies are markedly affected by cooling cycle. 


This. ..letter is sent because we know how keenly you 
are interested in the general subject of ceramic education 
and because we realize that you are devoting your life to 
the cause of ceramic products. 


IV. Conclusion 


What the California Section of The American Ceramic 
Society is doing locally could be done with profit by the 
other Local Sections of the Society. The trade associa- 
tions should be solicited to support this work and to par- 
ticipate in the educational programs. 


11 By J. E. Shultz. 
12 By A. Lee Bennett, of Gladding, McBean & Co. 
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Michigan-Northwestern Ohio Section Has Summer Outing 


Thendara Park Country Club was the scene of the 
summer outing given by the Michigan-Northwestern 
Ohio Local Section June 16, 1934. 


Sports and a bridge tournament comprised the major 
activities of the day. A dinner and dance were given in 
the evening. 


CHIN TO CHIN AND CHINS UP—WE’RE ON THE WAY 


Our Record for July 


NEW MEMBERS 


PERSONAL 


Brown, George R., 2910 E. 75th St., Cleveland, Ohio; 
President and Treasurer, North American Manufactur- 
ing Co. 

Hammond, Walter E., Southern Feldspar, Inc., Toecane, 
N. C.; Geologist, Mineralogist, and Control Chemist. 

Knight, R. C., New Bethlehem, Pa.; Special Representa- 
tive, Climax Fire Brick. 

Peters, H. W., 63 S. High St., Columbus, Ohio; 
Engineer. 

Phillips, Thomas, Shaws Glazed Brick Co., Ltd., White- 
birk, Darwen, Lancashire, England. 

Polan, L. M., 324 9th St., Huntington, W. Va. 

Wakymoto, Seichi, 200 Fifth Ave., New York, N. Y.; 
Sales Manager, Nagoya Seitosho, Ltd. 


Sales 


Membership Renewal 


New Jersey Pulverizing Co., H. F. Spier (voter), 205 W. 
34th St., New York, N. Y. 


Membership Workers’ Record 


Personal 
F.C. Flint 1 
Office 6 
Total 7 


MORE CORPORATIONS PAY MINIMUM 
FEE OF $25.00 


Since publication of the list of paid Corporation Mem- 
bers on page 170 of the June Bulletin, the following have 
renewed their Corporation Membership support of the 
oldest ceramic society in the world: 

N. CLarK & SON 
DIDIER-WERKE AKkT.-GES. 
THE GLAss INDUSTRY 
NEw JERSEY PULVERIZING Co. 
WESTERN BrIcK Co. 

This record is of July 31. 


JULY ROSTER CHANGES 


PERSONAL 


Baker, Earl B., 18597 Wood Ave., Melvindale, Mich. 
(Detroit-Star Grinding Wheel Co., Detroit, Mich.) 

Beinlich, Alfred, Jr., U. S. Geological Survey, Camden- 
town, Mo. (Independence, Mo.) 

Brooks, H. L., 600 Prospect Ave., Oakland, Calif. 
Enamel Corp., Cleveland, Ohio) 

Chesters, John H., Central Research Labs., United Steel 
Co., Stocksbridge, New Sheffield, England. (Univ. of 
Illinois, Urbana, III.) 

Cowan, R. Guy, 114 Euclid Terrace, Syracuse, N. Y. 
(Cleveland, Ohio) 

Duplin, Victor J., Jr., 2087 Heckle St., Augusta, Ga. 
(Medford, Mass.) 

Ehman, Roy G., Pittsburgh Plate Glass Co., Tarentum, 
Pa. (Crystal City, Mo.) 

Fairchild, T. M., Box 394, Portville, N. Y. 
lege, Pa.) 

Henderson, H. B., 603 Fourth Ave., New Brighton, Pa. 
(Columbus, Ohio) 

Jacob, B. T., Ross-Tacony Crucible Co., Tacony, Phila- 
delphia, Pa. (State College, Pa.) 

Josi, Byron B., Tavern Rock Sand Co., 965 Wall St., 
Toledo, Ohio. (Harvard University, Boston, Mass.) 
Latimer, Horace L., 313 W. Court St., Apt. 304, Flint, 

Mich. (Ohio State University, Columbus, Ohio) 

Lionberger, Mary Ruth, R. R. No. 6, Webster Groves, Mo. 
(St. Louis, Mo.) 

Morris, Kenneth, Woolstock, Iowa. (Webster City, Iowa) 

Riebel, E. D., 1524 Barr Ave., Crafton, Pa. (Dayton, 
Ohio) 

Tailby, Roland V., Architectural Tiling Co., Inc., Keyport, 
N. J. (B. F. Drakenfeld & Co., Inc., Washington, Pa.) 

Watson, William A., Stowe-Fuller Refractories Co., 717 
Union Trust Bldg., Cleveland, Ohio. (General Re- 
fractories Co., Detroit, Mich.) 


(Ferro 


(State Col- 


Let your fellow ceramists in on this 
“Good Thing.’ Each new member 
brings strength to the whole Society— 
each dollar in the treasury means 
more research reports for YOU! 
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COOPERATION THAT COUNTS 


Letter from One of Our Members to a Prospective Advertiser 


I am returning to you under separate cover your inquiry 
card with reference to advertising journals. I wish to 
compliment you on your initiative in this direction. I 
feel, however, that the situation in ceramic demands is 
somewhat special and that possibly additional information 
will be of some assistance to you. 

A considerable amount of the buying of ceramic supplies 
is indirectly under control of the technical men in the 
different firms who follow the analyses of the materials 
and advise the purchasing department as to their needs 
and specifications. The official organs of the American 
Ceramic Society, namely, the Journal, Abstracts, and 
Bulletin, are actively read and advertising matter is of con- 
siderable interest to these men. They directly reach two 


thousand of the men whom, I believe, you are most 
interested in contacting, and come to their attention in a 
manner somewhat different from the trade journals. 

I do not intend this in any way as a criticism of our trade 
journals, but I believe our method of reading these journals 
is largely to scan through the table of contents and 
occasionally to read the particular items which seem to us 
of importance. On the other hand, our men do check up 
on the advertisements in our Society organs even to the 
point of commenting on those which are absent. 

I am of the opinion that an opportunity for codperation 
between the buyers and the technical man can readily be 
developed which would be of mutual benefit to the Ameri- 
can Ceramic Society and to material and equipment firms. 


RALPH HITZ KEEPS PROMISE 


Netherland Plaza China Replacement Order Given to American Manufacturer 


Again the activities of the American Ceramic Society 
score a bull’s-eye! Some time ago a china manufacturer 
wrote the Society’s offices saying, ‘‘as a direct result of your 
activity we have just received an order from a hotel mana- 
ger who heretofore would consider only china made in 
Germany.”’ 

Now another vitrified china manufacturer writes on 
July 13, ‘Today we received an order for dining room 
china from the Netherland Plaza. I think some notice 
should be given the fact that they have fulfilled their 
promise to you.” 

The efforts of this Society have been forceful aids in 
other instances. Sales representatives of American 
chinaware makers obtained orders from the majority of 
the Century of Progress concessionaires because of activity 
similar to that which resulted in the recent Netherland 
Plaza order. 

Mr. Downs, president of the Illinois Central, wrote that 
the Society’s economic and ware-quality arguments were 
so sound that henceforth American china exclusively would 
be used on the Illinois Central trains and the Illinois 
Central depots and hospitals. 


The American Ceramic Society is interested in far more 
than sales promotion of American-made vitrified china 
among Americans; this Society is interested in promoting 
sales of all sorts of American-made ceramic ware. 

Constant effort is made to help all products of the 
American ceramic industry to command the American 
market, which the superior quality of American ware 
makes unquestionably theirs. 

Emphasis is always laid on the superiority of American- 
made ceramic ware to similar foreign ware in the cases 
where this is true. In addition attention is always drawn 
to the inferior service offered by competitive nonceramic 
products which are constantly being foisted on the public. 

To the end that all sorts of American-made ceramic 
products may command the buying interests of American 
enterprises and home-keepers this Society is promoting 
ways and means of making our ceramic ware so superior to 
foreign-made products and so superior to competitive 
nonceramic products that in spite of the much higher 
American wage scales there will be a recognized eco- 
nomic advantage in buying and using American-made 
products. 


GENERAL SECRETARY MIRRORED 


Friends of unquestionable steadfastness both to the 
Society and the General Secretary have been of late very 
complimentary, albeit some of the compliments frankly 
told the General Secretary how he appears to others. 
Here are three such delineations of the General Secretary. 

(1) ‘Sometimes you know, Purdy, a lot of men who 
work with you would be glad if you were less capable and 
had a little less steam. You fill the air with static and it 
is human nature to hope that too good a man will topple.”’ 

(2) “I see no particular harm and possibly some good 
coming from the discussions on ceramic education. Prob- 
ably the discordance comes more from the way in which 


the editorials have been written than from the ideas ex- 
pressed. However, as Purdy can not now become sud- 
denly gracious and tactful and still to the point, we must 
accept his straightforwardness and bluntness.”’ 

(3) ‘Your trouble comes from the fact that you straight- 
way get things done.” 

There you are: (1) too capable, (2) too much steam, (3) 
not gracious, (4) not tactful—these from three staunch 
friends. The General Secretary appreciates these oppor- 
tunities to see himself as others see him. Please excuse 
and pardon him. He will continue full steam ahead but 
in a manner more pleasant for others. 
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DEFECTS RESULTING FROM UNEVEN FIRING 
Editor’s Letter to F. M. Hartford Outlines Some Undesirable Results* 


Concluding my ‘‘turkey talk’’ let me say that I cherish 
your opinions and value your experiences as I do also 
those of every one who will thoughtfully pass them on to 
others. 

I believe that you will agree with the statements which 
I am making to the effect that kiln firing is one of the most 
critical and most important stages in ceramic-ware process- 
ing. Mixtures and methods of formation can be devised 
for ware which when properly fired will produce exactly 
that which is desired, but with everything else just right, 
the properties which are to distinguish the ware can be 
wholly or partially developed or destroyed in the firing. 

Often in brick settings, roofing-tile settings, and other 
heavy-clay settings are pieces, easily identified, which were 
set wet and which, because of the water they contained, 
are not heated up in the preliminary stages of firing at the 
same rate as the rest of the kiln, and because of this differ- 
ence in thermal history have a different color, often blue- 
stoned and frequently bloated. Setting of paving brick 
unequally dried, coupled with unequal firing, is the reason 
why a kiln lot of pavers will differ radically in their rat- 
tler test. 

Even in the slow firing employed for grinding wheels 
(on account of the large pieces being fired) a lot of 100 
wheels made in the same way under. controlled conditions 
from the same batch of materials will, when fired, differ 
in properties according to the dryness of each individual 
piece when set in the kiln. These differences in the several 
grinding wheels from the same lot are not, as a rule, de- 
tectible by the eye or by casual inspection, but the differ- 
ences are disclosed when submitted to mechanical tests, 
and especially when on the arbor of the grinding machine in 
use. 

If the firings in all fire boxes are not kept the same, 
wheels from different parts of the kiln will have different 
grinding qualities. 

You have heard of cones freezing. Pyrometric cones, 
as well as ceramic mixtures, can have their refractoriness 
as well as other properties varied by variation in heat 
treatment. 

I was asked why the bases of urinal stalls were so often 
badly crazed, whereas the tops were not crazed. A study 
of the manner in which the heat was brought up in the kiln 
and the differences in temperature attained from top to 


* July 3, 1934. 


bottom soon revealed the cause. When the kiln firing 
was made uniform throughout the kiln during the entire 
firing, excessive crazing on the base of the urinals was 
overcome. 

E. H. Fritz of Westinghouse has been making a careful 
study of the effect of heat history on insulators and finds 
that differences in dielectric resistance in the insulators 
are made by the differences in thermal history. 

Crazing, as you know, is not due primarily to differences 
of coefficient of expansion of the glaze and body but is due 
to strains set up in the glaze that result from inhomogene- 
ous fusion. A plate that is heated in the kiln on one side 
differently than it is on the other will have strains in it 
which result in crazing. A body and a glaze which 
normally would have a perfect fit will have strains set up, 
if unequally heated, which will result in crazing. 

I have been considerably interested in knowing why 
some of our bureau and university people and several 
of our well-informed ceramists consider that a flame in a 
kiln necessarily has a reducing effect on the ware and, es- 
pecially, how they conclude that that flame is the evi- 
dence of solid carbon or fly ash. If I remember what I 
used to teach, all gases, whether natural or produced 
from coal, contain hydrocarbons such as methane and 
ethylene, which are very luminous when burned, espe- 
cially ethylene. Furthermore I do not know why they 
think that methane and ethylene break down into carbon 
monoxide and hydrogen when heated with insufficient 
oxygen to oxidize them completely to HO and COs. 

There is another thing that I can not understand and that 
is why we are not attaching more importance to the in- 
fluence of H,O in the combustion gases on the silicate 
reactions which take place in ceramic ware in our kilns 
and ovens. From geological studies steam plays a very 
positive part in the reactions in molten masses. 

I can not get away from the belief that attempts to 
heat ceramic ware in muffles or by electric resistors result 
in uneven heat history in each piece, and from piece to 
piece in the kiln setting, and prevent the benefits accruing 
from the gas ladened with H,O. 

G. A. Bole demonstrated very positively at the Roseville 
plant that a kiln heated by gases completely combusted 
will be a very unevenly heated kiln. 

If you are not too tired, I wish you would give some 
thought to these statements and write down your con- 
clusions for the purpose of being passed along to others. 


CANADIAN CERAMISTS PLAN TO ATTEND 1935 MEETING 


Thank you and President McAfee for the cordial invita- 
tions to meet with your Society at Buffalo in February, 
1935. 

While we have accepted an invitation to meet in Hamil- 
ton on February 25 and 26, 1935, our members will be in 
attendance at Buffalo in large numbers. 

It is our hope that some of your members will find it 


convenient to visit Hamilton on Monday and Tuesday 
of the week following. We extend a very cordial invita- 
tion to you to be present with us and hope you can be ac- 
companied by many of our old friends. 

We wish you a very successful Meeting. 


GorDon KEITH, Secretary 
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MINUTES OF MEETINGS OF INDUSTRIAL ADVISORY COMMITTEE ON 
WHITEWARE TO THE BUREAU OF STANDARDS 


Meeting on October 16, 1933 


The meeting was called to order at 10:30 A.M. in Room 
139 of the Industrial Building at the Bureau of Standards, 
Washington, D.C. The members present were E. H. 
Fritz, Karl Langenbeck, F. H. Riddle, P. H. Bates, G. R. 
Shelton, T. A. Klinefelter, R. F. Geller, A. S. Creamer, 
and F. P. Hall, Chairman. 


Investigations Reported 


The investigations in progress as well as those reported 
since the last meeting, which reports are listed in the Di- 
rector’s letter of September 27 to the Committee members, 
were summarized as to purpose and results by Klinefelter 
and Geller. The manner in which the reports had been 
presented received the approval of the Committee. The 
desirability of amplifying the work on gases in feldspar 
to include determinations above 1200°C was mentioned. 


Report Distribution Problem 


The problem of getting the reports of Bureau investiga- 
tions into the hands of more executive and technical men 
in the ceramic industry and of more directly acquainting 
them with the Bureau’s work was mentioned by Riddle. 
The exigencies of the times prevent travel, plant, and 
Bureau visits, which are probably the most effective means 
of maintaining direct contact. It was the opinion of the 
Committee, however, that the Bureau of Standards 
Journal of Research (annual subscription price $2.50) 
and the Technical News Bulletin (annual subscription 
price 50 cents) provide excellent means of contact and 
should be more widely read by the industry; neverthe- 
less, the desirability of publishing reports dealing with 
ceramic problems in the Journal of the American Ceramic 
Society was stressed by several of the Committee. 


New Problem No. 22 


Under the head of new problems, Riddle and Fritz 
favored problem No. 22! (an investigation of gas-tempera- 
ture relations with particular reference to those gases 
present in ceramic kilns at temperatures used in the manu- 
facture of whiteware and including an investigation of the 
effects of these gases on whiteware bodies during the firing 
process), which recommendation was received favorably 
by the entire committee. However, it would not be 
feasible to undertake the work at this time because of 
decreased appropriations and limited Bureau personnel. 


Problem No. 28 


Problem No. 28 (a study of the mechanics of dry-press- 
ing including the determination of the relative effects of 
particle size and distribution in the body, the amount and 


‘3 A complete list of the problems is given in the Minutes 
of Meeting, May 8 and 9, 1931; see also The Bulletin 
[American Ceramic Society], 12 [10], 304 (1933). 


nature of the fluid used, and the composition and condition 
of the atmosphere in which the pressing took place) was 
recommended by Hall as being of especial interest to manu- 
facturers of textile and low-tension porcelains. Ap- 
parently the subject is being investigated in several plants: 
the effects of particle size, vacuum, fluids other than water, 
and the pu of the water being under observation. 


Rate of Cooling 


The problem of the progress of vitrification of ware while 
passing through tunnel kilns and, more particularly, the 
effect of rate of cooling after vitrification was suggested 
by Fritz. This problem is in all likelihood connected 
with the study of the amounts and nature of crystals and 
of interstitial glass in the product. A brief study may be 
made in cooperation with interested concerns. 


Whiteware Bodies 


The recommendation of a fourth problem, dealing with 
the general subject of whiteware bodies containing talc 
and of suitable glazes of relatively low thermal dilatation, 
evolved from a general discussion of the increasing use 
of tale and its potentialities in whiteware. While of 
especial interest to manufacturers of wall tile and of so- 
called semivitreous ware, it was believed desirable to carry 
investigation into the field of vitreous bodies. The rec- 
ommendation to begin the study of this problem was unani- 
mously approved. It was suggested that the tales be 
limited for the present to an amorphous, relatively lime- 
free tale and to a crystalline talc, the study of other 
variations in tale to follow later. The properties to be 
determined would include thermal dilatation, mechanical 
strength, body viscosity, shrinkage and resistance to 
warpage during heating, and ‘“‘glaze fit.’’ The use of 
methods developed by Steger for the measurement of 
relative viscosity and of ‘‘glaze fit’’ were suggested. In 
view of the work recently reported on the effect of particle 
size it is believed that the particle sizes of the tales should 
be controlled. 


Talc Body Studies 


A fifth problem, concerning a study of the abrasive 
hardness of cone 4 lead glazes vs. porcelain glazes was 
dropped in favor of the study of talc bodies. 


Meeting on February 13, 1934 


The meeting on February 13, 1934, at the Hotel Nether- 
land Plaza, Cincinnati, Ohio, was called to order at 4:35 
p.M. The members present were: E. H. Fritz, P. D. Helser, 
A. V. Bleininger, F. H. Riddle, L. Navias, P. H. Bates, 
T. A. Klinefelter, W. W. Meyer, R. F. Geller, and F. P. 
Hall, Chairman. 

The meeting was opened with a brief discussion concern- 
ing ways and means for the industry to assist in the main- 
tenance of ceramic research at the Bureau of Standards. 
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P. H. Bates advised that very little could be done at this 
time in all probability so far as increase in funds was con- 
cerned, there being every indication that the Administra- 
tion did not contemplate the increase of such funds. 


Cooperation with Ceramic Schools 

The Chairman questioned whether the Committee de- 
sired to support codperation with the schools. It ap- 
peared that the leading ceramic schools had been ap- 
proached by the Chairman, with the result that Profes- 
sor Parmelee of Illinois advised they had sufficient prob- 
lems for one year, Professor Norton of the Massachusetts 
Institute of Technology did not reply, and the others ap- 
proached were desirous of coéperation. E. H. Fritz ap- 
peared to express the opinion of the Committee by stating 
that the idea of codperation with the schools was correct, 
but that the proper way of furthering such coéperation 
would necessitate having representatives of the schools 
meet with the Committee. 


Investigations 


Mr. Geller next reported on the investigations under his 


direction. It was stated that the determinations of 
phase equilibria in the system PbO-SiQO» were practically 
completed with the establishment of the compounds 
4PbO-SiOQ., 2PbO-SiO., and PbO-SiO.. The 4PbO-SiO, 
melts incongruently. The melting points of the com- 
pounds, of the end members, and of the eutectic composi- 
tions were reported also. No progress was reported on 
the investigation of effect of talc in whiteware bodies. In 
selecting the necessary tales, Dr. Navias spoke of ‘‘slipperi- 
ness,’’ which varies considerably among different talcs 
and which may be an important factor determining work- 
ability. He said also that American tales give more color 
to the body, possibly because of the presence of TiOs. 

No detailed report of progress in the investigations un- 
der Mr. Klinefelter was necessary because, as he stated 
to the Committee, the work of Dr. Shelton on the glass 
phase in Ohio heavy clays and the work of Mr. Meyer on 
American kaolins and the nature of colloids in clays had 
been reported in the technical sessions. 


R. F. GELLER, Acting Secretary 


SILICOSIS* 


Bulletin No. 3-R of Associated Industries of New York 
State, Inc., explaining “‘The Dust Hazard Racket in 
Manufacturing Operations” goes into some detail regard- 
ing the history of the subject since 1925 when the As- 
sociation pioneered in an attempt to pass a law which 
would have prevented the bringing of the hundreds of 
suits at common law which now are pending and the loss 
of the hundreds of thousands of dollars (to date about 
$350,000, including costs) in those suits which already 
have been settled out of court or tried. The bill drafted 
in 1925 passed both houses of the Legislature but was 
vetoed by Governor Smith. 


Law Suit Epidemic 


Normally it might be assumed that the plants affected 
would include only those in the ceramic industries, the 
foundry industry, mining that encounters silica rock, 
stone cutting and polishing, sandblasting, tunneling, 
quarrying, and trade groups of that character. The 
“racket,’’ however, has broadened out considerably and 
now includes every plant in which any sort of a dust hazard 
exists, all included under the general term pneumoconiosis, 
and the epidemic of common law suits has reached into 
plants which ordinarily would be considered immune. 

The dust hazard has really reéstablished the old Spanish 
custom of ambulance chasing in the legal profession, with 
the manufacturing industry the chief point of attack, 
rather than the public utilities. In justice to the legal 
profession, however, it may be said that there are com- 
paratively few lawyers who now are specializing in these 
cases. This may be due to lack of knowledge of the possi- 


* Excerpt from the annual report of Mark A. Daly, 
General Secretary of Associated Industries of New York 
State, Inc. 


bilities or an adherence to a code of ethics. The assump- 
tion is that the business will grow, unless—and until 
the more prevalent and serious of these diseases are written 
in under the workmen’s compensation law. And of all 
the various ramifications of pneumoconiosis the most 
serious and costly is silicosis, which is caused by breathing 
into the respiratory tract and lungs the dust of silica. 
Silicosis Compensation 

The reason silicosis is not yet written into the workmen’s 
compensation law is the well-grounded fear that the liberal 
administration would make silicosis the vehicle for com- 
pensating every case of tuberculosis that appeared in a 
compensation court, notwithstanding the fact that the 
tuberculosis was in no sense due to the fault of industry. 
The medical profession readily admits its general inability 
to diagnose silicosis so as to differentiate it from tuber- 
culosis. In the whole United States there are less than 
a dozen medical authorities on the subject. For the past 
ten years the Association has been seeking a method 
which would permit writing silicosis into the compensation 
law and yet avert the danger of obvious abuses. The bill 
evolved this year is thought to have come closer to a fair 
and reasonable solution of the problem than anything yet 
done. It was a grave error not to have pressed that bill to 
passage. The full text of the bill was printed in the April, 
1934, issue of The Monitor. 
Division of Opinion 

There probably are good and sufficient reasons for ob- 
jecting to the passage of this bill this year. There still 
exists a division of opinion regarding legislation on this 


1 Official publication of Associated Industries of New 
York State, Inc. 
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subject among employers’ representatives, and in a matter 
of such importance representatives of industry can not af- 
ford to be put in the position of fighting among themselves. 
This legislation can not be made retroactive and work- 
men’s compensation can not become an exclusive remedy 
which would shut out suits at common law until silicosis 
is under workmen’s compensation. 

Those members of the legal profession who are special- 
izing in these suits will not let the grass grow under their 
feet and before the next legislature meets there may be 
hundreds, perhaps thousands, added to the common law 
suits which already have been brought. These suits 
must be met, either tried or settled out of court, and when 
it is considered that the actual cost of preparation of a 
case for trial runs to three thousand dollars or more, 
the attorneys will probably do a thriving business in 
settlements out of court. 


Insurance Costs 


It is in no sense a loose statement to say that if silicosis, 
unqualified, is included as an occupational disease in the 
New York State law it will cost every concern in which this 
dust hazard exists, anywhere from five to ten per cent of 
the total payroll to properly cover by insurance the liability 
of the employer. 


NOTES AND NEWS 


In Massachusetts where they have had some experience, 
a supplementary rate of $2.00 per $100 of payroll has 
recently been added to the manual rate of $2.70 per $100 
of payroll ($4.70 in all) to cover the occupational disease 
hazard in foundries. In the Stone Cutting and Polishing 
Industry, in Massachusetts, a rate of $5.00, with a mini- 
mum of $500.00 together with a provision for a per 
capita charge of $300 in extreme cases, has been charged. 
Compared on a common level of benefits, stone cutting 
in Wisconsin has a rate of $8.04 as against $3.54 in New 
York State. 

In the event of the inclusion of silicosis in the New York 
law, the liberal administration policy practiced in New 
York state, together with the possibility of benefits run- 
ning into large amounts, will mean the application of rates 
in New York to those industries having dust hazards 
which conceivably might be double the rates in any of these 
other states. The actual application of the law in Wis- 
consin and Massachusetts has brought about a condition 
so acute that both states now are trying to find a measure 
of relief, and in Massachusetts, particularly, Governor 
Ely has appointed the members of his own cabinet as a 
commission to study the tremendous cost possibilities in 
relation to occupational disease. 


MANY ADVOCATE OLD DOCTRINE OF THE SOCIETY 


Ceramic Research Men Must Engage in 
Product Development and Promotion 


Five practical ways in which any research department 
should be able to justify itself were recently stated by 
Foster Dee Snell. They are (1) reduced cost of prod- 
uct to consumer, (2) increased margin of profit to manu- 
facturer, (3) increased appeal to consumer, (4) increased 
field for utilization of product, and (5) increased business 
through introduction of profitable new products. 


Business Outlook Good 


Pointing out that the business situation and outlook is 
increasingly favorable, Doctor Snell has also given evi- 
dence to show that such an optimistic statement is predi- 
cated not on theory but on statistics of business covering 
the past five years. ‘In considering our own economic 
outlook,’’ he concluded, ‘‘we have the advantage as 


ORTON MEMORIAL PLANT TO SPEND 
PROFITS IN RESEARCH 


In pursuance of the plan of the Board of Trustees of the 
Orton Memorial Foundation, a closer hookup between 
the plant and Ohio State University has been made, to 
bring about a more accurate technical control of the prod- 
uct and to help improve the quality of the cone service. 

The entire profits of the plant are to be spent in research 
in the interests of ceramics. To start the program, two 
fellowships in the Ohio State University Engineering 
Experiment Station have been established for the purpose 
of studying improvement in cone body manufacture. 

The fellowship awards are to be announced next month. 


chemists and engineers engaged in analysis, investiga- 
tion, and management, to know the outlook of executives 
in industries which range from soap to cement and from 
fabrics to wines and liquors.”’ 


Great Advance Promised in Next 
Half Century 


It has also been stated recently that our present ad- 
vance involving complex human relations requires new 
methods, generally different from those which have been 
taught for the manipulation of materials and machines. 

The greatest advance in the next fifty years will be in 
discoveries in the realm of the mind and its working. The 
casting at Corning Glass Works of the world’s largest 
telescope mirror disk is cited as a good example of corre- 
lated service, involving chemistry, physics, and mechanical 
and electrical engineering. 


CERAMIC SOCIETY (ENGLAND) PUB- 
LISHES BOOK OF HUMOR 


“Uncle Joe’s Nonsense’? by J. W. Mellor, General 
Secretary of the Ceramic Society (England), a collection 
of material from letters written to intimates in various 
parts of the world during the last thirty years, has re- 
cently been published by the Council of the Society. 

The book contains 129 drawings and two photographs 
in its 230 pages. Dr. Mellor’s opinions on a wide range of 
subjects, are also included. The price is $4.25. 

Inquiries of those in the United States interested in se- 
curing copies of this book should be addressed to Long- 
man’s Green and Co., 114 Fifth Avenue, New York, N. Y. 
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CALIFORNIA RESEARCH LABORATORIES IN NEW QUARTERS 


The Thomas S. Curtis Industrial Research Laboratories, 
responsible for the development of a system of direct 
color photography on ceramics, recently announced cae 
opening of new quarters at 2063-65 East Gage Avenue, 
Huntington Park, California. 

These laboratories are equipped with modern facilities 
for the conduct of applied research and product and 
process investigation, consultation, and development, 
according to the announcement. 

Complete facilities for technical photography and 
photomicrography in natural color or black and white, 
still or motion pictures, are offered. 

Specialists in the microstructure of matter and in ceramic 
and refractory technology are available in these labora- 
tories. 

Fourteen years with the Vitrefrax Corporation has given 
Mr. Curtis valuable experience and a contact with nearly 
every phase of the ceramic industry in all parts of the 
country. The circumstances of this contact afforded him 
an intimate picture of the industry not enjoyed by every 
research worker. 

With the decision of Vitrefrax to terminate all develop- 
ment work came the opportunity for Mr. Curtis to carry 
out in his own laboratory independent investigations of 
great benefit to ceramists. 

The work booked for this year and next according to 
Mr. Curtis, together with the completion of nearly eight 
years personal research on the Photocolor Decorating Proc- 
ess made it seem wise to get quarters which would afford 
greater privacy for clients’ work and provide space for pilot 
production on decals. 


New location of the Thomas S. Curtis Laboratories in 
Huntington Park, California. 


The new quarters are air-conditioned and free from 
vibration, providing an ideal laboratory for development 
work. 

The object of this organization is to broaden the field for 
ceramic products. Long association with the industry has 
shown Mr. Curtis almost countless opportunities for the 
strengthening of established products through increased 
eye-value, inherent qualities, and greater adaptability. 

To develop these qualities the work of the laboratory 
often starts with the merchandising department and 
gradually finds its way to the manufacturing end. 

In addition to this work the laboratories have acted as 
expert in several patent suits in the local courts and with 
the aid of the thermal-microscopy technique! developed by 
Mr. Curtis have been successful in this field too. 


1 See The Bulletin, pp. 114-23 (May, 1932). 


GEORGE J. BAIR TO STUDY WITH 
F. H. NORTON 


George J. Bair has obtained a leave of absence from 
Pennsylvania State College to spend a year at Massa- 
chusetts Institute of Technology where he will complete his 
work for a Ph.D. under F. H. Norton. He has received 
a graduate scholarship and a temporary appointment to 
the staff of M. I. T. as Assistant in Ceramics. 

Professor Bair received his B.S. degree in Ceramic En- 
gineering at Pennsylvania State in 1927 and M.S. in 
Ceramic Engineering there in 1930. He was appointed 
Instructor of Ceramics at this College in 1927, and in 1931 
became Assistant Professor there. He is a member of 
Tau Beta Pi, honorary engineering fraternity, and Sigma 
Gamma Epsilon, honorary mineral industries fraternity. 


ROBERT L. STONE APPOINTED 
TEACHING FELLOW 


Robert L. Stone who received his B.S. in Ceramic 
Engineering this year at the School of Mines and Metal- 
lurgy of the University of Missouri at Rolla has been ap- 
pointed a Teaching Fellow in the Department of Ceramic 
Engineering at Raleigh unit of the University of North 
Carolina for the academic year 1934-35. He is a member 
of Phi Kappa Phi scholarship fraternity, Tau Beta Pi, 
engineering honorary, and Keramos, professional ceramic 


engineering fraternity. He was graduated with high 
honors. 


TWENTY-ONE CERAMIC ENGINEERING 
GRADUATES PLACED SINCE APRIL 


The demand for Ohio State University Ceramic Engi- 
neering graduates has practically exhausted the list of men 
available. The call for men with post-graduate training 
exceeds the supply and men are accepting positions with- 
out completing their planned graduate program. 

Since the report published in April, the following men 
have accepted new positions: 


Herold, Paul G., Ph.D., ’34, A C Spark Plug Co., Flint, 
Mich. 

Martz, Joseph A., Ph.D., ’33, McLain Fire Brick Co., 
Wellsville, Ohio. 

Shaw, Myril C., Ph.D., 34, Standard Pyrometric Cone 
Co., Columbus, Ohio. 

Koenig, Chas. J., M.Sc., 33, Research Fellow, O. S. U. 
Engineering Experiment Station. 

Latimer, Horace L., M.Sc., ’33, A C Spark Plug Co., Flint, 
Mich. 

Thiemecke, Harry W., M.Sc., ’380, Homer-Laughlin China 
Co., Newell, W. Va. 

Barber, Frederick O., ’33, Project Engineer, Federal 
Relief Commission, Columbus, Ohio. 

Boehler, Joseph J., ’33, Chicago Vitreous Enamel Prod- 
ucts Co., Cicero, 

Croskey, Carl D., ’34, Research Fellowship, Rutgers 
Univ., New Brunswick, N. J. 
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Franz, Leo J., ’25, Acme Brick Co., Malvern, Ark. 

Gitter, Alice J., ’34, Research Dept., American Encaustic 
Tiling Co., Zanesville, Ohio. 

Kaiser, Carl E., ’33, Highway Dept. Testing Laboratories, 
Columbus, Ohio. 

Kates, Paul G., ’28, National Lock Co., Rockford, III. 

Kilbourne, Lincoln, ’33, Jeffrey Mfg. Co., Columbus, 
Ohio. 

Leaver, Stanley, ’31, Carborundum Co., Niagara Falls, 


N.Y. 

McKinney, Wilbur J., ’32, American Rolling Mill Co., 

Columbus, Ohio. 

Metzger, Arthur J., 32, Chas. Taylor Sons Co., Cincinnati, 

Ohio. 

Moser, John L., ’30, Engineering Division, State Highway 

Dept., Middletown, Ohio. 

Rea, Robert F., 34, Research Fellow, O.S. U. Engineering 

Experiment Station. 

Snyder, Ray A., ’28, Porcelain Plant, Westinghouse Elec- 
tric & Mfg. Co., Derry, Pa. 
Sosey, L. Kern, ’32, Frigidaire Corp., Dayton, Ohio. 

This increases the total to 87 ceramic engineering grad- 
uates in new positions announced through the Ceramic 
Engineering Department during the current school year. 
Several additional applications for ceramic graduates have 
been received and negotiations are under way. 

ARTHUR S. Watts! 


! Chairman, Ceramic Engineering Dept., Ohio State 
University. 
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CORNELIUS 0. WATNEY 


Cornelius O. Watney, vice-president and treasurer of 
Ogden-Watney Publishers, Inc., publishers of The Glass 
Packer and The Glass Industry, died on July 7 at Greens- 
boro, Vt. Mr. Watney was taking a much-needed vacation 
with his family in the Green Mountains. While swim- 
ming one afternoon, he called suddenly for help, and though 
friends quickly responded and brought him to the shore, 
he never regained consciousness. Interment was at 
Portland, Oregon, July 14. 

In 1928 he and J. T. Ogden organized the Ogden-Watney 
Publishers, Inc., which gave the glass container industry 
its first independent business journal, The Glass Packer. 
Two years later, The Glass Packer absorbed The Glass 
Container. As recently as March of this year, Mr. 
Watney and his partner acquired The Glass Industry, 
a manufacturing journal of the glass industries. 

Mr. Watney is survived by his wife, Dorothy Munsell 
and two children, Joanne and William. 

The Glass Industry recently became a Corporation 
Member of the American Ceramic Society. 


MUSEUM TO SHOW CONTEMPORARY AMERICAN INDUSTRIAL DESIGN 


During November and December, 1934, the Metropoli- 
tan Museum of Art will display a gallery of contemporary 
American industrial art, according to an announcement 
from the Bulletin of the Museum. This will be the 
Museum’s thirteenth Industrial Art Exhibition, the third 
since 1929. 

As in the 1929 display, only specially designed material 
will be shown. The twelfth exhibition, in 1931, consisted 
of items from stock in the open market and demonstrated a 
rapid spread of general interest in contemporary design. 


Although it contained only half as many objects as the 
1929 exhibition there were twice as many exhibitors. 

The central section of the gallery will consist of six 
complete interiors, each designed by an architect assisted 
by various individuals and firms. Arrangements of parts 
of rooms and groupings of textiles, furniture, glass, and 
pottery are planned for the rest of the gallery. 

Entries will be shown only by direct invitation from the 
Museum. 


SOCIETY OF RHEOLOGY WILL MEET OCTOBER 19-20 


The Sixth Annual Meeting of the Society of Rheology 
will be held in Philadelphia, Pa., at the Franklin Institute 
on Friday and Saturday, October 19 and 20, beginning at 
9 A.M. 

Those who desire to present papers are asked to com- 
municate with the chairman of the program committee 
before September 1. The committee on local arrange- 
ments consists of H. McClenahan, of Franklin Institute, 


Philadelphia, Pa.; C. C. Roberts, A. H. Thomas and Co., 
Philadelphia, Pa.; R. N. Traxler, Barber Asphalt Co., 
Maurer, N. J.; and E. O. Kraemer, E. I. du Pont de 
Nemours Co., Wilmington, Del. 

The Program Committee consists of A. Stuart Hunter, 
Wheeler P. Davey, D. S. McLean, Melvin Mooney, and 
Eugene C. Bingham, Chairman, Lafayette College, Easton, 
Pa. 


ERRATA 


The Technical Bureau of L. Litinsky, Thiemstrasse 6, 
Leipzig, Germany, states that the subscription price for 
the Referatkartei der Silikatliteratur is Rm. 27.50 per 


quarter. (For complete announcement of this unique 


abstract service to ceramists see page 174, The Bulletin 
for June, 1934.) 


GREENS TO BE FASHIONABLE FOR FALL 


According to Philip A. Vogelman, Director of the Color 
Fashion Bureau of the Onondaga Silk Company, greens 
ranging from olive shades to bluish green will form a new 
note in the fall color picture. Important shades are 
Sycamore, a dark bottle-green; Hemlock, a rich blue- 
green; Balsam, with a slightly yellow cast; and Willow 
with still more yellow. 
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AMERICAN CERAMIC SOCIETY 


VOICI LE MEILLEUR! 
HIER IST DAS ALLERBESTE! 
HAY EL MEJOR! 


HERE’S THE BEST!— 


In any language or country where quality, per- 


formance and service are desired, you will find 


SIMPLE X designed equipment in first place; so 
do not be afraid to drive ahead with §JMPLEX 


tanks, lehrs, ete., to better products. 


SIMPLEX Equipment creates repeat orders and retains prestige 


SIMPLEX 


ENGINEERING COMPANY 


WASHINGTON TRUST BLDG. WASHINGTON, PENNA., U. S. A. 
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BULLETIN OF THE 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago 


TRADE MARK REQ 
ve more 


Los Angeles 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes and sets or photostat reproductions of specific 
sections, reasonably and promptly 


WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 950 University Avenue, New York 


Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological, and Technological 


collect, classify, and publish, since 1910, everything in Pure and Applied 
Natural Sciences capable of being expressed by a number 


For the period 
( 1910-1929 the A. Aas complete and 


since 
(es continue the International Critical Tables (I.C.T.) 


The A.T.C. are absolutely necessary to all scientists. 


They represent 


the only one complete documentation—the most inexpensive—the easiest to consult 
owing to an Index systematically arranged which enables one to locate at once the data required. 


For any information—any specimen—any volume on free examination 


Apply immediately to 


Canada and U.S.A. Other Countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 
New York, N. Y. Paris VI° France 


Volumes published: 1st Series—I to V—1910-1922 (5382 pages) and Index (382 pages) 
2nd “ VI to IX—1923-1929 (7884 pages) and Index to Vol. IX (124 pages) 

Specimens: Reprints of the following sections are sent free of charge: Spectroscopy—Electricity, Magnetism, 
and Electrochemistry—Radioactivity—Crystallography and Mineralogy—Biology—Engineering and Metal- 
lurgy — Colloids — Wireless — Photography — Geophysics — Combustible Gaseous Mixtures, Powders, and 
Explosives. 

English versions: Beginning with Volume VII, all explanations to the tables are given both in English 
and French. 
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AMERICAN CERAMIC SOCIETY 


37th Annual Meeting 


of the 


AMERICAN CERAMIC SOCIETY 
Hotel Statler, Buffalo, N. Y. 


Week of February 17, 1935 


and Annual Meeting of the 


NATIONAL BRICK MANUFACTURERS 
RESEARCH FOUNDATION 


Technical Meeting 
Program Committee 


Ex-Officio Chairman 
Ross C. Purdy, 
General Secretary 


Art 
Arthur Baggs 


H. S. Nash 


Enamel 
R. R. Danielson 


Glass 
U. E. Bowes 
Materials and Equipment 
G. H. Brown 


Refractories 
H. M. Kraner 
K. E. Buck 


Structural Clay Products 
W.H. Vaughan 


Terra Cotta 
H. D. Callahan 
W. L. Howat 


White Wares 
F. P. Hall 
C. W. Parmelee 
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A 


Abrasives (Alundum-Crystolon) 
orton Co. 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
The Vitro Mfg. Co. 


Alundum (Refractory Products) 
Norton Co 


Ammonium Bifluoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Ball Mills 
McDanel Refractory Porcelain Co. 


Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 


Barium Carbonate 
Ceramic Color & ae Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gilleepie; Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Batts 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. (Alundum Crystolon) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B 
Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Borax Glass 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 


Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Bricks (Refractory) 
Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Norton Co. 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Cements 
Carborundum Co. 


Ceramic Chemicals 
Ceramic Color & ee Mfg. Co. 
Drakenfeld & Co., B. 
Metal & Thermit ag 


The Roessler & Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
Potters Supply Co. 


The Roessler & Hasslacher Chemical Co. 


Spinks Clay Co., 
The Vitro Mfg. oe 


Clay (China) 
Ceramic Color & Capa Mfg. Co. 
Drakenfeld & Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 


Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Spinks Clay Co., H. C. 
The Vitro Mfg. Co. 


Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel & Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Potters Supply Co. 


Clay (German Vallendar) 
Ferro Enamel Corp. 
Hammill & Gillespie, Inc. 
Porcelain Enamel & Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


The Vitro Mfg. Co. 


Clay Miners 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clay (Potters) 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
Spinks Clay Co., 


Clay (Sagger) 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (Wad) 
Potters Supply Co. 
Spinks Clay Co., H. C. 


Clay (Wall Tile) 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
Spinks Clay Co., H. C. 


Clocks (Gauge Board) 
Ferro Enamel Corp. 


Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Colors 
Ceramic Color & ee Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Cornwall Stone (Imported) 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crystolon (Refractory Products) 
Norton Co. 


D 


Decorating Supplies 
Ceramic Color & oopeet Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Drying Machinery 
Ferro Enamel Corp. 


E 


Enameling Equipment (Complete) 
Chicago Vitreous Enamel Products Co. 
Ferro Enamel Corp. 

Porcelain Enamel Mfg. Co. ! 

Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Norton Co. 
Porcelain Enamel & Mfg. Co. 


Enameling Iron (Sheet) 
American Rolling Mill Co. 


Enameling Muffles 
Carborundum Co. (Carbofrax) 
Norton Co. (Alundum) 


Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Enamels 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 


Exolon (Refractory Products) 
The Exolon Co. 
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Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Fire Brick 
Carborundum Co. 
Norton Co. 


Flint 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Flint Pebbles 
Ferro Enamel Corp. 


Floors (Non-Slip) 
Norton Co. 


French Flint 
Paper Makers Importing Co. 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Gold 
Ceramic Color & —_ Mfg. Co. 
Drakenfeld & Co., B. 
The Roessler & Ciaaker Chemical Co. 
The Vitro Mfg. Co. 


Grinding Wheels 
Norton Co. (Alundum Crystolon) 


Hearths 
Carborundum Co. 
(Carbofrax heat treating) 
Norton Co. (Crystolon) 
Hearths (High Aluminous Clay, 
Sintered Aluminum 
Carbide) 
Carborundum Co, 


Norton Co, 
Iron (Enameling) 
American Rolling Mill Co. 


Electrically 
xide, Silicon 


Iron Oxide 
Drakenfeld & Co., 


K 
Kaolin 


Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 

Hammill & Gillespie, Inc. 

Paper Makers Importing Co. 

The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B 


Kryolith 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
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(High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 


Leeds 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Norton Co. 


Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Manganese 
Ceramic Color & ee Mfg. Co. 
Drakenfeld & Co., B, F. 
Hammill & Gillespie, Inc. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Muffles (Furnace) 
Carborundum Co. (Carbofrax) 
Ferro Enamel Corp. 
Norton Co. 


Mullite (Artificial) 
The Exoion Co. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
Metal & Thermit Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Pins 


Potters Supply Co. 


Porcelain Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 


Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 

Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Pyrometer Tubes (Refractory and Hard 

Porcelain) 

McDanel Refractory Porcelain Co. 


Refractories 
Carborundum Co. 
The Exolon Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
The Exolon Co. 
Norton Co. 
Titanium Alloy Mfg. Co. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 
Selenite of Sodium 
Drakenfeld & Co., 
The Vitro Mfg. Co. 
Selenium 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co, 
Silica (Fused) 
The Exolon Co. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Philadelphia Quartz Co. 
The Vitro Mfg. Co. 


Silicon Carbide 
The Exolon Co. 
Norton Co. 

Silicon Carbide Firesand 
The Exolon Co. 

Sillimanite (Synthetic) 
The Exolon Co. 

Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Soda Ash 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Sodium Fluoride 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 

Spar 
Ceramic Color & Chemical Mfg. Co. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


B. ¥F. 


Spurs 
Potters Supply Co. 
Stilts 

Potters Supply Co. 
Sulphuric Acid 

Drakenfeld & Co., B. F. 
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Talc 


Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 


Tanks (Pickle) 
Ferro Enamel Corp. 


Tile (Refractory) 
Carborundum Co. (Carbofrax) 


Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
The Vitro Mfg. Co. 


Titanium 
Ceramic Color & see Mfg. Co. 
Drakenfeld & Co., 
Titanium Alloy ‘te. vide. 
The Vitro Mfg. Co. 

Titanium Oxide 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 


Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Drakenfeld & Co., B. F. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
The Roessler & Hasslacher Chemical Co. 


Norton Co. The Vitro Mfg. Co. 

Tubes (Insulating) 

Tile (Wail) McDanel Refractory Porcelain Co. 7, 
Ferro Enamel! Corp. Seiten Co. 


Tubes (Pyrometer) 
McDanel Refractory Porcelain Co. 
Norton Co, 


Tin Oxide 
Ceramic Color & <a Mfg. Co. 
Drakenfeld & Co., 


Ceramic Color & Chemical Mfg. Co. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 


BG McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PORCELAIN TUBES PROTECTION TUBES 
INSULATING TUBING and BEADS 
PENNSYLVANIA 


BEAVER FALLS 


DIRECTORY 


Emerson P. Poste 
Consulting Chemical Engineer 


PROFESSIONAL 


THE SHARP-SCHURTZ CO. 


Analyses: Ceramic Raw Materials and 
Products, Fuels, Iron and Steel, etc. 


Special Investigations: Physical and 
Chemical Tests on Enamel, etc. 


99 Market St., Box 4051 
Chattanooga, Tenn. 


Chemists for the Ceramic Industry 


We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


COMMERCIAL TESTING @ RESEARCH @ ANALYSES 


POSITION WANTED. Ph.D. Ceramic 


Chemist, desires research position in BAILEY & SHARP CO., INC. 
Chemists, Consulting Engineers, 
Ceramics. Several published papers, Gines 


good references, age 27. At present em- 
ployed but wants position with a future. 
Address Box 144 F, American Ceramic 
Society, 2525 N. High St., Columbus, 
Ohio. 


Specializing in New and Unusual 
Engineering and Chemical Processes 
and in Original Developments in the 
Ceramic Field. 


HAMBURG, N. Y. U.S. A. 


Specialists in RESPIRATORY PROTECTION 


There is a 


WILLSON DUSTITE RESPIRATOR 


for every dusty operation in the Ceramic Industry 


WILLSON PRODUCTS, Inc. Reading, Pa. 
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Ceramic Industries 


VITRO 


Ceramic 


ale: Coloring Oxides 

Glass Colors 
Sodium Selenite Engobe Stains 
Cadmium Sulphide Glaze Stains 
Chrome Oxide Overglaze and Under- 
Sodium Antimonate glaze Colors 
Titanium Oxide 
Rare Earths Carefully prepared 
Mills & Supplies Carefully controlled 


— Sodium Uranate (Yellow & Orange) — 


The Vitro Mfg. Co. 


Corliss Station Pittsburgh, Pa. 


AMERICAN CERAMIC SOCIETY 


TUNNEL KILNS 


Designed & Built for 
Efficiency & Lowest Cost 
Per Unit of Ware 


Let Us Explain 
What We Can Do for You. 


Allied Engineering Co. 
4150 E. 56th St., Cleveland, Ohio 


Subsidiary of Ferro 
Enamel Corporation 


Ceramic 


Give 


We Manufacture— 
Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 
Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 
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[THE CARBORUNDUM BRAND SILICON CARBIDE REFRACTORY | 


for this Century of 


rogress Exhibit Installation 


Featured in the Haeger Potteries Exhibit at a Century of Progress is this new twenty-five foot circular tunnel kiln 
designed and built by the Allied Engineering Co. of Cleveland. Equipped with “Carbofrax” Brand setter and muffle tile. 
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The discharge end of the Allied Engineering Co. Kiln in the Haeger Potteries Exhibit 


ee 

ee setter tile were selected be- 
cause of their great mechanical strength, their 
resistance to heat shock, their high thermal con- 
ductivity which insures uniform heat delivery to 
the ware, and their high refractoriness which pre- 
cludes the possibility of softening or distortion. 

“Carbofrax” tile were selected for the muffle 
because they provide a quick, clean, uniform heat 
transmission wall between the combustion cham- 
ber and the working space. Again, because of the 
high thermal conductivity of this time-proved 
refractory. The exhibit of the Haeger Potteries 
gives the public an extremely interesting and in- 
structive close-up of the manufacture of pottery. 


Thousands of Fair visitors have viewed it. To 
ceramic men, however, interest is centered on the 
25-foot circular tunnel kiln designed and built 
by Allied Engineering Co. of Cleveland. 

Upwards of five thousand pieces are burned 
per day under simple yet perfect control on a 
burning schedule of from 20 to 24 hours. The 
fuel is a mixture of natural and city gas. 

Here under the critical eyes of ceramists and 
the interested eyes of the public the kiln funce- 
tions perfectly turning out an extremely high 
percentage of perfect ware. And no small part of 
its success is due to the selection of the proper 
refractories. 


“CARBOFRAX” 


REG. U.S, PAT. OFF. 


The Carborundum Brand Silicon Carbide Refractory 
HEARTHS-TILE-MUFFLES-BRICK - CEMENT 


A Product of THE CARBORUNDUM COMPANY Perth Amboy, N. J. 


(Refractory Division) 
District Sales Branches; Boston, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh. Agents; L. F. McConnell, Birmingham, Ala.; Christy Firebrick Company, 
St. Louis; Harrison & Company, Salt Lake City, Utah; Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle; Denver Fireclay Co., El Paso, Texas; 
Williams and Wilson, Ltd., Montreal-Toronto, Canada. (Carborundum and Carbofrax are registered trade-marks of The Carborundum Company). 
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BULLETIN OF THE 


HERE ARE THE FACTS: 


1—Number of Research Reports in type not yet 
scheduled for Yourna/ publication (exclusive of 
those scheduled for August and September)..... 


2—Number of Research Reports in the hands of 
Division Editorial Committees ................ 


3—Number of Research Reports in the office being 
prepared for review by Division Editorial Com- 


4—Number of papers in preparation or being re- 


TOTAL OF UNPUBLISHED 1934 RESEARCH REPORTS 


TOTAL OF RESEARCH REVORTS PUBLISHED THIS YEAR 
(including those scheduled for August and September) ............ 


GRAND TOTAL OF RESEARCH REPORTS PUBLISHED OR 
AVAILABLE FOR PUBLICATION IN THE 1934 JOURNAL. . 


Number of Research Reports published in 1933 
(one issue was devoted to the Phase Rule Equi- 


NET INCREASE IN RESEARCH REPORTS IN 1934 OVER 


17 
19 


iS 


25 


76 
50 


126 


81 


45 


WHAT IS YOUR DECISION? 


Do you want these reports of original re- 
searches made available to you? If you 
do, you must obtain a larger personal and 
corporation membership support and sell 
-more advertising space in The Bulletin. 
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AMERICAN CERAMIC SOCIETY 


ALPHABETICAL LIST 
OF ADVERTISERS 


Page 
American Potash & Chemical Corp............ 16 
American Rolling Mill Co...... Inside Front Cover 
Ceramic Color & Chemical Mfg. Co........... 38 
Chicago Vitreous Enamel Product Co......... 15 


Du Pont de Nemours, E. I., & Co., Inc... ..... 
Inside Back Cover 


bo 


Edgar Plastic Kaolm Co... 
Journal Society of Glass Technology.......... 2 
McDanel Refractory Porcelain Co............ 10 
Metal & Thermit Corp....... Outside Back Cover 
Paper Makers Importing Co................. 7 
Porcelain Enamel & Mfg. Co................. 2 


Roessler & Hasslacher Chemical Co........... 
Inside Back Cover 


Standard Pyrometric Cone Co............... 3 
Tables Annuelles de Constantes.............. 6 


Product Finish Insurance 


HERE is satisfaction in knowing that 
the frit you buy is of the finest qual- 
ity and that the service is dependable. 


There is greater satisfaction in know- 
ing that the frit is uniformly fine and that 
the service is consistently dependable. 


When you buy Lusterlite Frit you buy 
product finish insurance. 


CHICAGO VITREOUS ENAMEL 
PRODUCT CO. 
CICERO ILLINOIS 


LU 


STERLITE 7 
\ENAMELS 


CLAYS 


English China and Ball 


HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


ees 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 


225 Broadway New York 
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AMERICAN CERAMIC SOCIETY 


Mr. Ceramist— 


The Clay 


We have J The Facilities 
| The Experience 


H. C. SPINKS CLAY COMPANY 
NEWPORT, KY. 


THREE ELEPHANT 


REG. U.5. PAT. OFF. 


“AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & CHEMICAL CORPORATION 
70 Pine Street, New York 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground to meet specifications. 
Our Research Department with fully equipped laboratories is always at your service. 
WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 
{ BLASDELL, N. Y. 
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DU PONT 
Pro- Tarr 
HERE.... 


: ee you decorate there is an R & H 
Pre-Tested Decorating Material to give you the 
attractive, sales-making ceramic finish your 


trade requires. 


R & H Ceramic Decorating Materials are made 
under carefully controlled plant conditions. 
Each lot is Pre-Tested in our laboratories for full 
color value and durability before it is shipped. 


.... HERE 


Not until it passes all tests is it considered 
suited for your use. 

For precious metal decorations...body, slip and 
glaze stains...glass colors...color oxides...tin oxide 
—Pre-Testing assures specified results when 
applied in the proper manner. The full color... 
uniformity ... high dependability are the real 
value and economy in ‘these R & H Pre-Tested 
Decorating Materials. 


Write to our nearest district office for details on R & H Ceramic Materials 


Precious Body, Slip and Glaze Stains; Glass Cotors; Color Oxides; Tin Oxide; CHEMI= 
 TROLD Feldspars’ (8Migpro” Glasspars and Glozespar, “Minpro” and “Oxford”? Feldspars for Pottery and 
Antimony Oxide: Borax; Boracic Acid; Vallondar Clay; Cobalt Cobalt Sulfate; Flucrspary” 


cat 
x * 
: 
THE R. & H. CHEMICALS DEPT., E. f. PONT DE NEMOURS & COMPANY, Inc. : 
NEWARK ORK Ph DELPHIA - PITTSBURGH - SAN FRANCISCO 
we 


Sodium Antimonate 


For years M & T Sodium Antimonate 
has set the standard. The finest opaci- 
fier that modern methods can produce, 
it is always uniform, always pure. 
Every barrel of M & T Sodium Anti- 
monate is exactly the same, both chemi- 
cally and physically, as every other 
barrel. 


And, this quality opacifier is more eco- 
nomical. Rejects, due to off colors, 
become rarities. Whites, whether blue 
white, cream white or some other hue, 


do not vary a shade from one year’s end 
to the next where M & T Sodium Anti- 
monate is used. 


Our Ceramic Department will gladly 
help in solving your enameling prob- 
lems. Homer F. Staley is manger; 
R. R. Danielson, director of research. 
Metal & Thermit Corporation, 120 
Broadway, New York, N. Y. 


| 
a 
Z 
Pst ‘ 
oF 
a8 
4 
3 
‘ 
; 
: 
« 4 
F 
i 
a 
ras 
| 
: 
4 
a 
q 
4 


